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M EXTOCVYAAPC CTUBETHHUB H# CTAHAODAPT

OBUFATENU BHYTPEHHEIO CrOPAHUA NOPLUHEBbIE
U3mepeHune BbIGpOCA NPOAYKTOB CropaHus
Yactr 11

CTeHAOBbIe U3MepPeHUsl BLIGPOCOB ra3oB U YacTuL
u3 aBurarenei BHeAOPOXKHbIX TPAHCNOPTHLIX CPEACTB HAa NepPexoAHbIX PeXUMax

Reciprocating internal combustion engines. Exhaust emission measurement. Part 11.
Testbed measurement of gaseous and particulate exhaust emissions from engines used
in nonroad mobile machinery under transient test conditions

Dara BBeaenus — 2017—04—01

1 ObnacTb NpUMeHeHun

Hactosiwuii ctaHaapT pacnpoCTPaHSAETCH Ha MOPLUHEBbLIE ABUraTenu BHYTPEHHErO CropaHusa ¢ Camo-
BOCNIAMEHEHMEM OT CXKAaTUS U YCTAHaBMMBAET METOAbI U3MEPEHUS U OLUEHKN coaepXaHus razoobpasHbixX
BPEAHbIX BELLECTB 1 YacTuL, B OTPabOoTaBLUMX ra3ax npyu CTEHAOBLIX UCNBITAHUAX HA NEPEXOAHBLIX PeXUMAX.

CneumanbHbIi LMK NEPEMEHHOTO Harpy<eHus, pernameHTUpyemMblil HaCTOALLMM CTaHAApPTOM, pacnpo-
CTPaHAETCA Ha ABUraTeny ¢ CamoBOCNIaMEHEHUEM OT CXKaTUA MOLHOCTLIO OT 37 A0 560 kBT 3a UCKNIOYEH!-
eM ABurarteneii, Cnonb3yembiX Ha JOPOXHbIX TPAHCMOPTHBIX cpeacTBax. MonoMkeHUs HaCToALIEro CTaHaapTa
MOTYT NPUMEHATBLCA K ABUTATENSIM BHEAO0POXHbIX TPAHCMOPTHBLIX CPEACTB U NPOMBILLIIEHHOTO 000pYA0BaHMS,
cornacHo 8.3.1.3 ISO 8178-4. K ux uucny oTHOCATCS, B YACTHOCTU, ABUraTenun CTPOUTENbHBIX MaLLUWH, BKAO-
yas aBTonorpy34ukm, OynbAo3epbl U ryCEHUYHBIE TPAKTOPbI, 8 TaKXkKe ABUraTeNy ryCEHMYHbIX U KOMECHbIX NO-
rPy34MKOB, PY30BMKOB BbICOKOW MPOXOAMMOCTU, rMAPaBAUYECKMX IKCKABATOPOB, CENbCKOXO3AWCTBEHHOIO
060pya0BaHUSA, CaMOABWXYLLUXCH CENbCKOXO3ANCTBEHHbIX MaLUMH (B TOM YXCIE TPAKTOPOB), NECO3aroTOBU-
TenbHOro 060pyA0BaHUSA, BUITOYHbIX MOrPY34MKOB, AOPOXKHbLIX MaLUMH U MOBUNBbHbIX KPAHOB.

MHorue MeToaMKku NCNbITAHMUIA, ONMCaHHbIE B HACTOsILLIEM CTaHAapTe, NpeacTaBnsaioT cobon nogpobHoe
U3NOXKEHME COOTBETCTBYIOLLUX NAabopaToOpHbIX METOAO0B, TaK Kak onpeaeneHve BpeaHbix BbIOpOCoB Tpebyer
He TONbKO N3MepeHus KaKoW-TO 0,E|H0|7I BENMUYUHbI, HO U BbIMNONTHEHUA AOCTATOYHO CNOXHOIo KOMnnekca mns-
MEpPEeHUii. OTO 3HAYMT, YTO Monyyaemble pesynbraTel OyayT 3aBUCETH HE TOMbKO OT TUMA ABWraTens u Buaa
UCNbITAHUI, HO U OT MeToAa USMEPEHWIA.

2 HopmaTuBHbIe CCbIITKU

B HacTosiLemM CTaHaapTe UCMNOMb30BaHbI HOPMATUBHBIE CCbIMKU HA CMEAYIOLME CTaHgapTbl:

1ISO 5167-1:2003 Measurement of fluid flow by means of pressure differential devices inserted in circular
cross section conduits running full — Part 1: General principles and requirements (M3mMepeHue pacxoaos ¢ no-
MOLLbIO AATYMKOB nepenaga AaBreHNs, BCTPOEHHLIX B NMOJIHOMOTOYHbIE TPYBONPOBOAbI KOMbLEBOIO CEYEHNS.
Yactb 1. O6wme npuHumnel u TpeboBaHus)

1ISO 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 (MPaBUNBHOCTbL U NPELMU3MOHHOCTb) METOA0B U Pe3ynbTaToB U3MepeHuii. Yactb 2. OCHOBHON Me-
TOA OonpeaeneHns NoBTOPSAEMOCTU M BOCNPOU3BOANMOCTM CTAHAAPTHOIO METOAa U3MEPEHUS]

ISO 8178-1:2006 Reciprocating internal combustion engines — Exhaust emission measurement —
Part 1: Testbed measurement of gaseous and particulate exhaust emissions (dBuratenu BHYTPEHHErO cropa-

U3pgaHue ocdouumanbHoe
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HUA nopLuHesble. N3MepeHune BoIGpoca NpoaykToB cropanus. Yacrs 1. M3mepeHue BbIGPOCOB ra3oB M YacTuLy
Ha uUcCnbITaTENbHbLIX CTEHAAX)

ISO 8178-5:2008 Reciprocating internal combustion engines — Exhaust emission measurement —
Part 5: Test fuels ([iBuratenu BHyTpPEHHEr0 CropaHus NOPLUHEBLIE. Mi3MepeHune BbIGpoca NPOAYKTOB CropaHus.
Yactb 5. Tonnueo anst UCNbITaHUM)

ISO 14396:2002 Reciprocating intemal combustion engines — Determination and method for the mea-
surement of engine power — Additional requirements for exhaust emission tests in accordance with ISO 8178
(dsurarenu BHYTPEHHETO CropaHusi nopLuHeBbie. OnpeaeneHue U MeToa u3aMepeHust MOLLHOCTKM asurarens. [lo-
nornHuTensHbie TPeB6oBaHUS NPU U3MEPEHUU BLIOPOCA NPOAYKTOB CropaHus cormacHo 1ISO 8178)

ISO 15550:2002 Internal combustion engines — Determination and method for the measurement of
engine power — General requirements ([lBurateny BHyTPEHHEro cropaHus. OnpeaeneHve u MeEToa usMmepe-
HUA MoLHoCTU aABurarens. Obwme TpeboBaHusA)

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 (dsurarenu 6onb-
LIOW MOLLHOCTU. N3MepeHne razoo6pasHbix BLIOPOCOB U3 HEOUULLEHHbIX OTpaboTaBLUMX ra3oB U BLIGPOCOB
TBEpAbIX YACTUL, C MOMOLLbIO CUCTEM YACTUYHOTO pa3baBneHus NOTOKa B HEYCTAHOBUBLLEMCS peXume)

SAE J 1937:1995 Engine testing with low-temperature charge air-cooler systems in a dynamometer test cell
(CTeHpoBbIe MCTbITAHUA ABUTATENeER C HU3KOTEMNEPATYPHLIMU CUCTEMAMU OXIAXAEHUSA HAAYBOYHOTO BO3AYXa)

3 TepMMHbI M onpeaeneHus

B HacTosiLIEeM cTaHAapTe NPUMEHEHbI CneayloLme TEPMUHbI C COOTBETCTBYIOLLMMMN ONpeaeneHUsmu.

3.1 yvacTuupbl (particulate matter): Matepuan, cobpaHHbIli Ha NOBEPXHOCTU chunbTpa (PUNLTPOB) C 3a-
AaHHbIMW CBOINCTBaMM MOCNE NPONYCKaHUA Yepes Hero oTpaboTaBLUMX ra3oB, pa3taBneHHbIX YUCTbIM OTCHUIb-
TpOBaHHLIM BO3AYXOM 10 TEMMNEpATYpbl NOTOKA ra3os B npegenax (315—325) K [(42—52) °C] (temnepartypa
N3MEPSAETCA HEMOCPEACTBEHHO Nepes NepsbiM (PUNLTPOM).

MpuMedYaHune — B UUCIIO STUX MaTepuanos BXOAAT MaBHLIM 0GPa3oM Yrepos, KOHAEH AT YrNeBoA0POAOB,
cynbgaThl 1 cBA3aHHas BoAa.

3.2 ras3oo6pasHbie npoayKThbl (gaseous pollutants): Okcug yrnepoaa, yrnesoaopoabl Wunu HemetaHo-
Bble YIMeBoAOPOAbl, OKCHAbI a30Ta [BbipaXeHHbIEe B 9kBMBaneHTe auokucuaa asora (NO,)], hopmansaerua un
MeTaHor.

3.3 yacTMyHONOTOUYHbIN MeTon pa36aBneHus (partial flow dilution method): Metoa, npu kotopom
YacTb NOTOKa Hepa3baBneHHbIX OTpaboTaBLUMX rA30B OTAENAETCH U CMELLMBAETCA C HEOOX0AUMbIM KOnuye-
CTBOM pa3baBngioLLero BO3ayxa nepes ero nponyckaHnemM vepes dpunsrp npoboorbopa yacruu,.

3.4 nonHonoTo4HbIA MeToA pa3baenenus (full flow dilution method): MeToa, npu koTOpOM BeCb NOTOK
oTpaboTaBLUMX ra30B U3 ABUraTENS CMELLMBAETCSH C HEOOXOAMMBIM KONMMYECTBOM pa3baBnsioLero Bo3ayxa
nepea ot60pom yacTu pasbaBneHHbIX OTPabOTaBLUMX ra30B ANs aHanuaa.

MpumevyaHue — Bo MHOMMX MOMHOMOTOMHLIX CUCTeMax pa3baBreHnst sTa oTobpaHHas YacTe padbaBneHHbIX
0TpaGoTaBLUMX ra3oB NofABEpraeTcs BTOPULYHOMY pasGaBneHuto ¢ TeM, YTo6bl 06eCneMnTb HyXHOe 3HavYeHWe Temnepary-
pbl Ha unbTpe NpoGooTGopa YacTuL,

3.5 yoenbHble 3HaYeHUs BbIOPOCOB (Specific emissions): MaccoBble 3Ha4eHUs BbIGPOCOB, BbIPaXKEH-
Hble B 1/(KBTY).

3.6 ucnbITaTenbHbIN LMKN O5A YCTaHOBUBLUUXCA pexuMoB (steady-state test cycle): Mocneaosa-
TENbHOCTb UCMbITATENbHLIX PEXVMOB JBUraTeNs, B KaX{0M U3 KOTOPLIX ABUraTesnio AaeTca A0CTaTO4HO Bpe-
MEHU ANA AOCTMKEHUA YCTAaHOBUBLUMXCA BENUYUH NapaMeTpoB pexuma, B TOM YUCNE YaCTOThl BPaLLUEHUSA U
KPYTSALLEro MOMEHTA.

3.7 ucnbiTatenbHbIA LUK ONSA nepexogHbix pexumoB (transient test cycle): MocnegoBarensHOCTb
YCTAHOBMEHHbIX 3HAYEHWIA 4acTOThbl BPALLEHMUS U KPYTALLEro MOMEHTAa, BbICTPO MEHSAIOLLMXCHA BO BPEMEHM.

3.8 o6baABNeHHana (HOMMHaNbLHas) yacToTa BpauweHus (rated speed): YacTora BpaLueHusi, npu KOTo-
PO, COrMacHoO 3aABMEHMNIO M3FOTOBUTENS ABUraTens, JocTuraetca o6bsABneHHas (HOMUHaNbHasi UM NOsHas)
MOLLHOCTb.

MpumevaHune — logpobHee 06 sTom cm. ISO 14396.

3.9 Hu3Kaa vyacToTa BpaweHua (low speed): HauMeHbLLAsA YacToTa BpaLLEHUA ABUraTens, npu KoTo-
poii gocturaerca 50 % 06bABNEHHON (HOMUHAMBLHOM WUIW MOMHOM) MOLLHOCTH.

2
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3.10 Bbicokas yactora BpauweHnus (high speed): Hanbonblwas yacrota spaweHus asurartensi, npu
kotopoii aocturaercsi 70 % o6bABNEHHON (HOMUHANBHOW UMW NONHOW) MOLYHOCTU ABUraTens.

3.11 atanoHHan yacrora BpaweHus (reference speed): Mpunartoe 3a 100 % 3HayeHne YacToTbl Bpa-
LLEHUR, KOTOPOE MCMONb3YETCA ANs ASHOPMAanu3aLmum OTHOCUTENbHBIX 3HAYEHUI YaCcTOThl BpaLLEHUs B COOT-
BetcTBuM NRTC cornacHo 6.4.2.

3.12 Bpemsa oTknuka (response time): Bpemsi Mexay ObICTpbIM U3MEHEHUEM UIMEPSEMOrO KOMMOHEHTA
B KOHTPOIbHOMN TOYKE M M3MEHEHMEM COOTBETCTBYIOLLErO CUrHana u3mMepuTenbHON CUCTEMBI, NPU KOTOPLIX U3-
MEHEHME COAEPXKAHUS USMEPAEMOrO KOMNOHEHTa COCTaBNAET HE MeHee 60 % NOoNHOW LWKanbl U NPOUCXOAUT
3a Bpems He Sonee 0,1 ¢.

MpumevyaHusn

1 Bpems oTknmka cuctemsi (fy,) CkNaabIBacTCA U3 BPEMEHM YUCTOrO 3ana3fbiBaHus U BPEMEHN M3MEHEHUA curHana
CUCTEMBI.

2 Bpemsi OTKNUKa CUMNbHO 3aBUCUT OT MECTOHAXOXAEHUSI KOHTPOSbHOM TOYKU, TO ECTb OT TOTO, IAE NPOUCXOAUT U3-
MepeHWe — Ha NpoBGoOTGOPHMKE MM HEMOCPEACTBEHHO Ha BXOAE aHanm3aTtopa. B HacTosLeM cTaHaapTe KOHTPONbHOM
TOMKOI cuuTaeTcs NpoGOOTOOPHMK.

3.13 BpeMs 3anazabiBaHus (delay time): BpeMs Mexay nameHeHUeM U3mMepsaemMoro KOMMOHEHTa B KOH-
TPOsbHOW TOYKE U UBMEHEHMEM COOTBETCTBYIOLLIENO CUrHana usmepuTenbHoi cuctembl Ha 10 % OT KOHeYHOro
3HaueHwus (t;).

MpumevyaHus

1 [ns ra3aoo6pasHbIX KOMIMOHEHTOB BPEMS 3anasAblBaHUA CKNaabiBAETCA B OCHOBHOM U3 BPEMEHM NepeMelleHus
M3MEpSIeMOro KOMMNOHeHTa OT NPOBOOTOOPHUKA K AETEKTOPY.

2 INpu onpeaenelnn BpemMeHn 3anasfblBaHUs KOHTPONbHOA TOYKON CYMTAETCA NPOGOOTOOPHWK.

3.14 Bpems HapacTaHums (rise time). BpeMsi HapacTtaHua curdana ot 10 4o 90 % KOHeYHOro nokasaHus
npubopa (fgy — t0)-

MpumeyaHun

1 310 Bpems onpepenser beicTpogencTeue npubopa, TO €CTb €ro peakuumio Nocne Toro, Kak N3MepsieMbiii KOMINo-
HEeHT goctur npubopa.

2 MNpu onpeaeneHny BpeMEHU HapacTaHWs CUrHarna KOHTPONbHOM TOUKOM CYMTAETCH NPOO0OTOOPHUK.

3.15 Bpems npeobpasoBaHus (transformation time): Bpems mexxay nameHeHuem M3MepsAeMOoro KoMIo-
HeHTa B KOHTPOMbHOW TOUKE U USMEHEHWEM COOTBETCTBYIOLLETO CUrHana UsmMepmuTenbHoi cuctembl Ha 50 %
KOHEYHOro 3Ha4eHus (fgq).

NMpumevyaHusa

1 MNpu onpegeneHn BpeMeHn Npeobpa3oBaHnsl KOHTPONbLHOWM TOMKOW CYMTAETCH NPOGOOTOOPHUK.

2 Bpems npeobpa3oBaHus UCNONb3YETCH ANSi CPABHEHWS CUTHANOB Pa3nuyYHbIX M3MEPUTENbHBIX NPMGOPOB.

3 MyHkTbI 3.12—3.15 He OTHOCATCA K NONHONOTOMHLIM cUCTEMaM pa3baBneHusi, TpPeboBaHUS K KOTOPLIM N3NOXEHbI
B paspene 10.

YA
1
[—
2 Y — curHan aHanusaropa;

1 — BpeMs OTKNUKA;
2 — Bpems npeobpa3oBaHus;
3 — cryneHyarbiii BXOAHON CUrHan,

3 4 — BpeMs 3ana3AbiBaHuUs;

; 5 — BpeMn HapacTaHus curHana
to fso  fgo t
4 5

PucyHok 1 — Mapamertpel curHana aHanusaropa
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4 O603HauYeHUsA U coKpalLeHUs1

4.1 Oowme 0603Ha4YeHUNA

Ta6nuya 1— Cnucok obLux o603HaveHN i

OBosHaveHne MESZ:ZE:H HanmeHoBaHWe nokasaTens
AlFg OTH. ef. CTexnomeTpnyeckoe COOTHOLLEHNE «BO3AYX/TONMNBOY
c ppm/ % 06. | KoHueHTpaums
Ce — KoathbdpnumneHT cKomnbxeHus
dg M HAnameTp BbINYCKHON TPyObI
dp M HnameTp npoSooTOopHUKa
dpm M AvnameTp YacTuupl
f My YacTtoTa npobooT6opa
fa — ATMOChepHbIi hakTop
ECoz % MNonpaska Ha BnusHue CO, Ans aHanusaropa NO,
Eg % OddeKTMBHOCTL NO 3TaHy
Eno % lNonpaBka Ha BNUsAHWE BOLbI ANA aHanuaatopa NO,
Enm % O eKTUBHOCTL NO METaHy
ENO2 % OhpeKTUBHOCTb KaTanuTudeckoro HeiTpanusaropa NO,
n Pa*s [OuvHamuyeckas BA3KOCTb 0TpaboTaBLIKUX rasoB
H, r/kr ABcontoTHan BNaXHOCTb Bo3Ayxa Ha Bnycke
i — HwxHWA HASKC, O3HaYaloLMIA TekyLLiee 3HaYeHue (Hanpumep, 1 ')
ke — KoadbpuuyuneHT, sasucsALmin ot TUNa Tonnuea
kD — KoadbpuumeHT norpasku Ha BraXHOCTL NpU pacdeTax Buibpocos NO, B ABuratensx
’ Tuna Cl (¢ camoBocCnnaMeHeHneM OT CxaTus)
Ky — KoadhbuuymeHT nonpaBkn Npu nepecyeTe ¢ Cyxoro Ha BNaXXHOe COCTOsIHUE ANA Hepas-
6aBneHHbIX 0TpaboTaBLLKX ra30B
A OTH. ef. KoadhdpuuyuneHT nabeitka Bosgyxa
Megs KT Macca 3kBUBaneHTHbIX pa3baBrneHHbIX oTpaboTaBLUMX Ma30B 3a LMK
m; Mr Macca co6paHHoIn Npobbl YacTuyy
Myas r Macca razoo6pasHbix BEIGPOCOB (32 LMKN UCNbITAHWUA)
Mpm r Macca BbIGpocoB YacTuL, (3a LUK UCTIbITAHUIA)
Mgy Macca npo6bl oTpaboTaBLumMxX ra3oB 3a UuUkn
Mgeg Macca pasbaeneHHbIX oTpaboTaBLUKUX ra30B, NPOXOAALMX Yepe3 CMECUTENbHBIA TYH-
Hernb
Msep Kr Macca pas6aBneHHbIX 0TpaboTaBLUMX ra30B, NPOXOAALNX Yepe3 puneTpel cbopa Ya-
cTuy
Mgas r/kBT - 4 YnenbHble BeIGpockl ra3oo6pasHbix NPoayKToB
Mpnm r/kBT -y YaenbHele BoIGpockl yacTu
n — Yucno namepenmii




lpodomxerue mabnuysi 1
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O6osHaveHve Msﬁgggﬂﬁn HaumeHoBaHWe nokasaTens
Pa KMa [aBneHune HacblLeHUA Napa, CoAepallerocs B Bo3gyxe Ha BrycKke
Pp KMa MonHoe aTmocdepHoe AaBneHne
Pr KMa [aBneHrune BogsHbIX NapoB Nocre Bo3gyxooxnagutens
Ps KMa ATMochepHoe AaBrneHne NS CyxXoro COCTOAHUSA
p — MpoHuLaemocTb YacTuy,
Gmad Kkr/c MaccoBklil pacxof Bo3gyxa Ha BMycKe Nno cyxomy Becy
Grmaw Kkr/c MaccoBklil pacxof Bo3ayxa Ha BMnycke no BlaXHoMy Becy
Amce Kr/c MaccoBblil pacxof yrnepoja B coctaBe HepasbabrneHHbIX oTpaboTaBLUNX ra3oB
et Kr/c MaccoBeblil pacxod yrnepoja Ha Bxofe B ABUraTenb
Ymcp Kr/c MaccoBeblil pacxof yrnepofa B YacTUYHOMOTOYHOW cucTeMe pasbaBrneHusi
Amdew Kr/c MaccoBblil pacxof pa3baBneHHbIx oTpaboTaBLLUMX ra3oB Mo BNaXHOMY Becy
rmdw Kr/c MaccoBblil pacxof pa3baBnstoLLero Bo3gyxa no BNaxHoOMy Becy
rmedt Kr/c OKBUBASIEHTHbLIA MaccoBLIf pacxof pasdbaBrneHHbIX oTpaboTaBLUMX ra3oB No BRAXHO-
My Becy
mew Kr/c MaccoBblil pacxof oTpaboTaBLUKUX ra3oB NO BNAXHOMY BeCY
Grmex kr/c MaccoBelil pacxod rasosoi Npoel, Nony4aeMoii N3 CMeCUTENIbHOro TYHHeNs
Qrnf Kr/c Maccosblii pacxof Tonnmsa
Qys n/MUH Pacxop, oTpaboTaBLUMX ra3oB Yepes aHanu3aTop
Qut CM3/MUH MaccoBklil pacxog UHANKATOPHOrO rasa
Iy — CteneHb pasbaBneHus
'n — KoadhduumeHT peakuun nnasMeHHo-WwoHusauuoHHoro getekrtopa (FID) Ha yrneBogo-
poasl
'm — KoadhpuumeHT peakymu nnasaMeHHo-MoHU3aLUuoHHoro getekropa (FID) Ha MeTaHon
Iy — YcpegHeHHoe 3HadYeHune Bblbopku
p Kr/m3 MnoTHoCTL
Pe Kr/m3 MNoTHOCTL OTpaboTaBLUKUX ra30oB
Py Kr/m3 MnoTHoCTL YacTuy
c CpegHee OTKNOHEHWe
T ABcontoTHaa TeMnepatypa
T, ABcontoTHaa TeMnepaTypa Bo3gyxa Ha Bnycke
tio c MpoMexXyToK BpeMeHn Mexay NoaBneHneM BXOAHOIo cMrHana u MOMEHTOM AO0CTUXe-
HUS BbIXOAHOro curHana, pasHoro 10 % oT koHe4Horo nokasaHus npubopa
tsg c [MpoMexXyToK BpeMeHn Mexay NoABNeHNneM BXOAHOIO cMrHana u MOMEHTOM AOCTUXe-
HWS BBIXOAHOMO cUrHana, paeHoro 50 % oT KoHe4YHOro nokasaHus npubopa
tao c MpoMexXyToK BpeMeHn Mexay NoABNeHNneM BXOAHOIO CMrHana u MOMEHTOM AOCTUXe-
HWS BBIXOAHOTO cUrHana, pasHoro 90 % oT KoOHe4YHOro nokasaHus npubopa
r c Bpewms penakcauuu vactuy,
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OxkoH4aHue mabnuupi 1

O6o03HaYeHue I/IEIG:::E:H HaumeHoBaHue nokasatens
u — CoOTHOLIEHWE NMOTHOCTE AaHHOrO KOMNOHEHTa 1 oTpaboTaBLUMX rasos
A n MonHelit 06bem cucTeMbl aHanusaTopa oTpaboTaBLMX ra3oB
Wt KBT - 4 dakTudeckasn uuknosas paboTta coOTBETCTBYIOWEro UCNbITATENBLHOMO LUMKNa
Ve m/c CKOpOCTb rasa B BbINyckHoiA Tpybe
Yy m/c CKopoCTb rasa B npo6ooT6opHuke

4.2 O603HAYEHUA U COKpalleHUA AJiA CocTaBa TONNMBA

WpF — MaccoBoe coaepaHue BOAOPOAA B TONNMBE, %;

WggT — MaccoBoe coaepxaHue yrnepoaa B Tonnuee, %;

Wgam — MaccoBoe coepxaHue cepbl B Tonnuee, %,

WpE — MaccoBoe coaepkaHue asora B Tonnuee, %;

Wgpg — MaccoBoe coaepXaHue Kucnopoaa B Tonnuee, %,

o — MOMnsIPHasA KOHUeHTpauus sogopoaa (H/C);

B — monApHasa koHueHTpaumsa yrmepoaa (C/C);

¥y — MOMnspHas KoHUeHTpauus cepsl (S/C);

3 — MonsApHasa KoHueHTpauusa asota (N/C);

£ — MOMAPHas KoHUeHTpauusa kucnopoaa (O/C) NpUMEHUTENBHO K TONMUBY, COCTaB KOTOPOTO BhIpaXa-
ercsi 0006LIEeHHON hopmMynon CﬁHaOgNSSy.

4.3 O603Ha4YeHUA U COKpALLEHUSA OANA XMMUYECKUX BelecTB

ACN — auetonutpun;

C1 — yrnepogaHbiii (carbon 1) 9KkBMBaneHT YrNeBoOA0pOAa;
CH, — merTaH;

CH3;OH — metaHon;,

C,Hg — aTaH;

CzHg — nponak;

CO — okcua yrnepoaa;

CO, — aunokecua yrnepoaa;

DNPH — auHuTpOodeHnnrnapasmuH;

DOP — aunoktundranar;

HC — yrmesogopoabl;

HCHO — dhopmanbaerng;

H,O — Boaa;

NMHC — HemeTaHOBbI€ YrneBoa0poabl;

NO, — okcugbl a3ota;

NO — okcug asora;

NO, — anokcug asora;

PM — vactuupl;

RME — meTunosbiit 3chup pancosoro macna.

4.4 CoKpauweHus

CLD — XeMUNIOMUHECLIEHTHbIW AETEKTOP;

FID — nnasmeHHO-MOHM3AUUOHHbIV AETEKTOP;

FTIR — uHdpakpacHblii cnekTpoaHanuaaTop ¢ npeobpasoaHnem dypoe;
GC — rasoseblii xpoMaTtorpad;

HCLD — xeMWnioOMUHECLEHTHbIN AETEKTOP C NOAOrPEBOM;

HFID — nna3meHHO-MOHU3aLNOHHBIN AETEKTOP C NOAOrPEBOM;

HPLC — *mMAKOCTHbIN XpoMaTorpadd BbICOKOrO AaBNEHUS;

MW — monekynsipHas macca;
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NDIR — HeaucnepCcuoHHbIM MH(PaKpaCHbIN CeKTpoaHanuaarop;

NMC — otgenntens dpakuuin, He CoaepXaLLUx MeTaH;

NRTC — ucnbiTaTenbHbIA UMK ANA ABUratenen BHEAOPOXXHON TEXHWKM Ha NEepexOHbIX pexmmax
(Non Road Transient Cycle);

% FS — npoueHTbl nonHon wkansi (full scale);

SIMS — macc-CnekTpoMeTp ¢ MATKON MOHU3aLMEN;

Stk — uncno Crokcea.

5 YcnoBusa npoBeaeHNA UCNbITaHUMA

5.1 YcnoBus ucnbITaHMW ABUrareneun

5.1.1 MNapameTpbl aTMOC(EepPHbIX YCIIOBUIA NPU UCNbITAHUAX

AGconioTHas TeMmnepartypa BO3ayxa Ha BMycke B ABUratenb 7, u armoccepHoe AaBneHue Ans Cyxoro
BO3AyXa Py AOIDKHbI USMEPATLCA, 8 aTMOCHEPHbLIA hakTop f 4OMKEH BLIMUCHATLCA. B MHOTOLMNUHAPOBLIX
ABUraTensix, B KOTOPbIX BO3AYLUHbIE pECUBEPbI HA BMYCKE CrpynnupoBaHbl OnpeaeneHHbiM 006pasom (Hanpu-
mep, B V-06pa3HbIix ABUraTensx), A0IDkHa ONpefensaTbCs CPeAHASA TeMneparypa Ansa KaxXaomn rpynnel.

[nsa npuratenei 6e3 HagayBa U C MEXaHUYECKUM HaaAYyBOM:

0,7
T i
f= 9 X[ a j ) )
Ps 298
Ons asurateneii ¢ TypboHaaayBoOM, C oxna)xaeHuem unu 6e3 oxnaXkaeHUs HagAayBOYHOTO BO3ayXa:
9\’ (T, |
E=|—| %|5e5] - @
[oX 298
MpumedaHne — Dopmynel (1) 1 (2) cooTBETCTBYIOT 3KONOrMYecknum Hopmatusam ESK, EQC n EPA, Ho oTnu-

yaroTest oT popmyrn ISO Ana KOPPEKTUPOBKN MOLLHOCTU.

5.1.2 Kputepuii BOCTOBEPHOCTU UCNbLITAHUN
[nsa Toro 4ToBbl UcnbITaHNA GbiNK A0CTOBEPHLIMMU, HEOOX0ANMMO, YTODOLI NapaMeTp f, Haxoaunca B aua-
nasoHe 0,93 <f, <1,07.

MpumevyaHnue — [pu UCMbITAHNAX PEKOMEHAYETCS MOAAEPXUBaTbL 3HaUYeHUe napaMeTpa f, B AnanasoHe ot
0,96 po 1,06.

5.2 fiBurarenu ¢ oxsiaxaeHuemM HaaayBOYHOro Bosgyxa

Temnepatypa HaaAyBOYHOTO BO3AyXa Npu UCNbITAHUSIX AOIKHA coukcupoBaTbea. [Npu yacrtote Bpauye-
HUS, COOTBETCTBYIOLLEN 0GbABNEHHOW MOLLUHOCTM UM NOMHOI Harpy3ke, 9Ta TeMnepaTtypa AomkHa ObiTb paBHa
MakCcMManbHOM TemMnepaType HaaAAyBOYHOTO BO34yxa, 0ObABNEHHON U3TOTOBUTENEM, C TOYHOCTbIO A0 + 5 K
(£ 5 °C). Temnepartypa oxnaxgatoLuen cpeabl 4omkHa ObiTb He Gonee 293 K (20 °C).

Ecnu B Ka4ecTBe UCTOMHMKA BO3AYyXa ANA ABUrATENA UCNONb3YETCA TEXHONMOrNYeckaa cucteMa creHaa
WM BHELLHUI HarHeTaTenb, TEMNEepaTypa BO34yxa Ha BNycke AOMKHA NMOAAEPKMBATLCA C TOYHOCTLIO A0 £ 5
(£ 5 °C) K, paBHOI 0GbsIBNEHHOW U3rOTOBUTENEM MaKCUMAanbHOW TeMneparype HaaAyBOYHOro Bosgyxa npu
4yacToTe BpaLUeHUs, COOTBETCTBYIOLLEH 0ObABNEHHON MOLHOCTU U MOMHON Harpyske. Mpu 3ToM Temnepartypa
U pacxog oxnaxaarowleii cpeabl Yepes oxnaguTtenb HaAayBOYHOMO BO34yxa B YKAa3aHHOM BbllLe PEXUME He
AOJDKHBI MEHATLCA HA NPOTSHKEHUW BCETO LMKNA UCNbITaHuii. Ob6bem oxnaguTtens HaaayBoYHOrO BO3ayxa Aon-
»eH BblIBMpaTLCS B COOTBETCTBUU C OOLLENPUHATON UHXXEHEPHOW NPAKTUKOI U COOTBETCTBOBATL TPeboBaHUAM
TUNWUYHBIX NPOMBILLMEHHbIX U TPAHCTMIOPTHBLIX NPUMEHEHUN.

Jonyckaetca Takke ycTaHaBnNMBaTb NapameTpbl OXNaauTens HaaayBOYHOTO BO34yXa B COOTBETCTBUM C
Hopmamun SAE J 1937.

5.3 MowHOCTL

M3mepeHus yaenbHbIX 3Ha4YeHU BpeAHbIX BbIGPOCOB AOMKHLI NPOU3BOAUTLCA NpU paboTe asuratens
noa Harpy3Kkom, COOTBETCTBYIOLLEN HEKOPPEKTUPOBAHHOW TOPMO3HOM MOLLHOCTU, onpeaeneHHon B ISO 14396.
Osuratens aomkeH ObiTb NPEABABNEH ANA UCMLITAHUIA C TEMU BCMOMOTaTenbHbLIMU YCTPOWCTBAMU, KOTOPbIE
HeobxoauMbl Ans ero paboTbl.
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Ecnu yctaHoBKka BCNOMOraTenbHbIX YCTPONCTB HA UCMbITATENbHbIN CTEHA HEBO3MOXHA UNN 3aTPyAHEHA,
crnefyet onpeaenuTb MOLLHOCTb, 3aTpaynBaeMylo Ha UX NPUBOA, U BbIYECTb €€ U3 U3MEPEHHON MOLLHOCTU
ABuraTtens BO BCeM pabovyem ananaszoHe UCNbITAaTeNbHOIO LMKNa.

Te BCcnomMoraresibHbl€ YCTPOMCTBA, KOTOPbIE HEOOXOAUMbI TONBKO AN paboTbl NPUBOAUMOTO MeXaHU3-
Ma, Nepea UCMbITAHMSAMU ABUraTens A40SHKHbI ObITb CHATBI. MpuMepamu NOAOOHLIX YCTPOWCTB ABSAIOTCA:

- BO34YLUHbIN KOMNPECCOP A4S TOPMO3HOMW CUCTEMBI,

- HacoC rmapoyCUNUTENs pyns,

- Komnpeccop KOHAWULKUOHepa,

- HacoChbl TMAPOYCUITUTENEN.

Moapo6GHee 06 atom cMm. ISO 14396 n ISO 15550, Tabnuua 1.

Ecnv BcnomorartenbHble YCTPOWCTBA He ObIfM CHATLI, TO NOTPebnsemMas UMM MOLLHOCTb A0SKHA BbiTh
onpeaeneHa u gobasneHa K MOLLHOCTU ABUraTens BO BCeM paboueM ananasoHe UCMbITaTENLHOrO UMkna, 3a
WCKITIOYEHUEM Crny4aes, Korga Takue yCTPOMCTBA ABASIOTCA HEOTHLEMMNEMOM YacTbio ABurarens (Hanpumep,
BEHTUMATOP ABUTaTENS C BO3AYLUHBIM OXITAXAEHUEM).

dopmyna Ans BbIMUCNEHUS NOMPAaBKU K M3MEPEHHON MOLLHOCTM UIM K U3MepeHHon pabote B umkne,
[06aBnAemMon K HEKOPPEKTUPOBAHHON TOPMO3HON MOLLHOCTU UMW HEKOPPEKTUPOBAHHON paboTe B LMKNe Co-
rnacHo 6.6.2, gomkHa ObiTb NPeACTaBneHa u3roToBuTeneM ABuratens AnsA BCEro AManasoHa UCTbITaTenbHOro
LMKNa U cornacoBaHa BCEMU 3aUHTEPECOBAHHBIMU CTOPOHAMM.

5.4 Cucrtema Bnycka

[na nogayn Bo3ayxa MOXET UCMONb30BATLCA WITATHLIA BNYCKHOW KONNEKTOP ABUraTens Wi BrnyCcKHas
CUCTEMA UCNLITATENMbLHOrO CTEHAA MPU YCRNOBUK, YTO NOTEPA AABMNEHUS HA BNYCKe C TOYHOCTLIO A0 + 300 MNa
paBHa MaKCMManbHOMY 3HAYEHMWIO 3TOr0 NapameTpa, yKasaHHOMY M3roTOBUTENEM ABUratenst Ans YMCTOro
BO3AYXOO4MCTUTENS, NPW YaCTOTe BPALLEHUA ABUraTeNs, COOTBETCTBYIOLEN HOMUHANBHOM MOLLHOCTU M MOJ-
HOW Harpy3ske.

Ecnu gsuraten UMeeT BCTPOEHHYIO CUCTEMY NoAaYM BO3ayxa, TO NPU UCNLITAHMAX AOJDKHA UCMONbL30-
BaTbCA 9Ta CUCTEMA.

5.5 Cucrtema BbInycka

[ns BbINycka MOXET MCNOMNb30BATbCA LUTATHbIN BbIMYCKHON KOMNEKTOP ABUrarens unm CooTBETCTBYIO-
Liasi cMCTeMa UCNLITaTeNbHOro CTEHAA NpU YCNOBUU, YTO NPU YaCTOTE BPALLEHUS, COOTBETCTBYIOLLEH HOMU-
HanbHOM MOLIHOCTM W NONHOI Harpyske, ara cucTema cosfaeT NPOTUBOAABINEHUE, PaBHOE MaKCUMaNbHOMY
3HaAYeHUIO AAHHOTO NapameTpa, 3afaHHOMY U3TOTOBUTENEM [ BUTaTenNs, C TOYHOCTLIO A0 650 Ma. BoinyckHasn
cucTeMa AosmkHa yaoBneTBopATL TpebosaHuam k otbopy npo6 oTpaboTaBLUMX ra3oB, YCTAHOBNEHHbIX B 9.4.2
n16.2 ISO 8178-1.

Ecnu asuratens 060pyaoBaH yCTPONCTBOM OYUCTKU OTPabOTaBLUMX Fra30B, MAMETP BbINYCKHON TPYObl
nepepn BX0AOM B PaCLUMPEHWUE BbIMYCKHOrO TPaKTa, rAe YCTAHOBIIEHO 3TO YCTPOMCTBO, AOMMKEH ObiTb NOCTOSAH-
HbIM Ha PaCCTOSIHUM BBEPX NO XOAly NOTOKA OT STOr0 PaCLUMPEHUS, PABHOM KAk MUHUMYM Y€eTbIpEM AuameTpam
TpyObl. PaccTosiHue oT donaHua BbIMyCKHOrO TpybonpoBoaa unu BbIXOAHOTO ceveHust Typbokomnpeccopa Ao
YCTPOWCTBA O4MCTKM OTPaABOTaBLUKMX ra30B A0SKHO ObITb TAKUM e, Kak NPWU YCTAaHOBKE ABUraTens Ha o0bekTe,
MNn TakuM, KaK ykasaHo usrotosutenem asurarens. MpotusopasneHne Ha BbiNyCcke MMM rmapaBnuyeckoe co-
NPOTUBNEHUE BbIMYCKHON CUCTEMbI JOSHKHO OTBEYaTh YNOMSIHYTBIM BbILLE KPUTEPUSIM, NPU STOM A0SMKHA ObiTb
obecneyeHa BO3MOXHOCTb €70 PErynupoBaHusi ¢ NOMOLLBIO Apoccens. MpU MaKeTHbIX UCTILITAHUAX U NPU
CHATUM CKOPOCTHON XapakKTepuUCTUKN ABUraTens emMKoCTb, cogepallas yCTPOWCTBO OUMCTKM OTpaboTaBLuMX
razos, MOXET CHUMATLCA W 3aMEHATLCA IKBUBANEHTHON €MKOCTbIO, BKMIOYAIOLLEl HECYLLYI0 KOHCTPYKLMIO C
HeaKTUBHbLIM KaTanu3aTopom.

5.6 Cucrema oxnaxaeHus

Cuctema oxnadzeHus Asuratens, UCNonb3yemas npu UCILITAHWAX, A0MKHA oGecneunsarb noaaepxa-
HUe HopMasibHbIX pabounx Temneparyp, onpeaeneHHbIX U3roToBUTeNeM ABuUraTess.

5.7 Cma3o4yHOe Macno

Cma3ouHoe Macno AOMKHO BbiTb onpeaeneHo usroroputenem asurarens. XapaKTepMCTMKM cMasouv-
HOro Macna, ucnosib3yemMoro npu ncnbiTaHuAax, 40MKHbI ObITb 3a(PUKCUPOBAHBI N BKMIOYEHBI B OTYET 00 UC-
NbITAHUAX.
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5.8 TonnueO ANA UCNbITaHUA

XapakTepucTUKK TONNMBA 0Ka3biBalOT BNUSIHWE Ha coaepaHue BpeaHbix BbIBpocoB asurarens. [oaro-
MY XapakTepUCTUKK TOMMMUBA, UCMOMb3YEMOr0 NPU UCMLITAHMAX, AOMMKHBI ObiTb 3aIUMKCUPOBAHLI U BKITIOYEHbI
B OTYeT 06 ucnblTaHusax. Ecnu ncnonb3yoTcs 3TanoHHbIe BUAbI TONNMBA, ykasaHHble B 1ISO 8178-5, Heobxo-
AUMO NMPUBECTU MAEHTUUKALMOHHDIN KOA COOTBETCTBYIOLLErO TOMMMBA U pe3ynsTaThl ero aHanusa. [ina scex
OCTanbHbIX BUAOB TOMMMBA AOMKHbI OblTb 3a(PMKCMPOBAaHbLI UX XapakTEPUCTUKK, MEPEYNCIIEHHbIE B COOTBET-
CTBYIOLLMX TUMNOBbLIX Tabnuuax ISO 8178-5.

Temnepartypa Tonnuea AOMKHaA COOTBETCTBOBATL PEKOMEHAALMAM U3rOTOBUTENA. Temneparypa Tonnu-
Ba AOMKHA U3MEPATLCA HA BXOAE TONSIMBHOIO HACOCAa BLICOKOIO AABMEHUS UNu B APYroM MECTe, yKazaHHOM
U3rOTOBUTENEM, MPU STOM MECTOHAXOXAEHNE TOYKU U3MEPEHUST OMKHO (PUKCUPOBATLCS.

BeiGop TonnuBa AnA UCTbITAHUIA 3aBUCUT OT LIENW AaHHbLIX UCNbITAHWIA. ECnun 3anHTEepecoBaHHbIe CTO-
POHbI HE AOrOBOPUIIUCE 06 MHOM, BbIOOP TONNMBA AN UCMLITAHUI AOMKEH NPOU3BOAUTLCA B COOTBETCTBUU
¢ Tabnuuein 2. B cny4yae OTCYTCTBUSI HY)XXHOrO 3TANOHHOMO TOMMMBA JOMYCKAETCS UCMONbL30BaHWE ApPYroro
TOnnuBea, N0 CBOMM CBOMCTBAM A0CTATOMHO GNU3KOro K 9TANOHHOMY. XapaKkTepUCTMKM TONNUBA AOMKHbI ObITh
3anpoTOKONMPOBAHDI.

Tabnwunya 2— Beibop Tonnuea

Llenb neneitanmin 3anHTepecoBaHHbIE CTOPOHEI BriGop Tonnuea
[MpreMoyHble UenbITaHusA OpraH cepTudukaLum. OTanoHHoe ToMNUBO (ecnn OHO OMpPeAeneHo).
(cepTudbmKaLusn) MaroToBuTeNb UMK NOCTaBLYMK | MPOMbILLNEHHOE TOMNWBO (€CNKU 3TanoHHOE To-

MMBO He onpegerneHo)

HpMeMO-C,anOHHbIe nenblTaHNA MaroToBuTenb Unu nocTaBLUUK. npOMbILLIJ'Ie*HHoe TONNKUBO, onpeaeneHHoe Uaro-

3aKkasquK unu nHenexkTop TOBUTENEM
MccenepnoBaHue/gosogka B ux 4ncne moryT 6biTh: B 3aBucumocTu oT Leneii ucneitaHui
- WN3roToBWTENb,

- uccrnepoeartenbCckana oOpraHu-
3auud, nocrtaBwWUK TOMSIMBa U
Macen uT n.

" BaKa3unkn 1 MHCMEKTOPLI OMKHEI UMETL B BUALY, UTO 3HAYEHUA BPeHbIX BLIGPOCOB, NOMYUYEHHbIE NPY UCMONb-
30BaHWUM NPOMBILLNEHHOrO TOMSIMBA, Heobs3aTeribHO ByAyT yKagbBaTbCs B AONYCTUMBIE Npeaentl, Npegnonaratowme
UCNonNb3oBaHNe 3TanNoHHOMo TONNMBa

6 UcnbiTaTtenbHbIN LUK

6.1 OOwme nonoxeHuna

UcnbiTaTenbHbIi UMKN ANS ABUratenen BHEAOPOXHOW TEXHUKM Ha nepexoaHbix pexumax (NRTC)
npuseaeH B NpuNoxeHun A B Buae TabNMMYHOW NMOCEKYHAHON 3aBUCMMOCTM HOPMANMU30BaHHbLIX BENWYUH
YacTOTbl BPALLEHUSA U KPYTSALLErO MOMEHTA, NPUMEHMMON ANS BCEX ABUraTenen, Ha KoTopble pacnpocTpa-
HAETCA HacToAWMN cTaHaapT. [na npeobpa3oBaHUA 3TOr0 UCNBLITATENbHOMO LMKIA B LMK KOHKPETHOIO
ABuratens HOpManu3MpoBaHHbIE BeNMUYUHbLI AOMKHbI ObiITb Npeobpas3oBaHbl B 3TANIOHHbIE BENUYMHBLI HA
OCHOBaHWUW UCXOAHOW CKOPOCTHOW XapaKTEPUCTUKWM UCNBLITYEMOro asuratens. 3710 npeobpasoBaHue Ha-
3bIBAETCA AeHOpManu3aumen, a NOCTPOEHHbIW TakMM 06pa3oM UCNbITATENbHBIA LIMKI HA3bIBAETCH TaNOH-
HbIM LMKNOM ABUraTens, nNpefHa3HayeHHoro Ans ucnbitaHuii. MonyyeHHble Takum ob6pa3om aTarioHHble
3HaYeHUA 4acTOThl BPALLEHUA U KPYTALLETO MOMEHTA ABUraTens AOMKHbl ObiTb peanu3oBaHbl HA CTEHAE.
Mpn atom dmkeupyoTca akTuueckue 3HaYeHUs 4acToTbl BPALLEHUS, KPYTALLEr0O MOMEHTA U MOLLHOCTH,
NnosnlyyYeHHble B X0A4€e ucnbiTaHui. [na noaTBepXXaeHUs 4OCTOBEPHOCTU pe3ynbTraToB UCMLITAHUWA NOCHEe UX
OKOHYaHMA HeOOX0AMMO BbIMONHUTL PErPECCUOHHBIN AHANNU3 COOTHOLLEHUA MeXAYy 3TanoHHbIMM U ak-
TUYECKUMMN 3HAYEHUSIMM YACTOTbl BPaLLEHUSA, KPYTALLEro MOMEHTa U MOLLHOCTU. [ins pacuyeTta yaenbHbIX
BbIOPOCOB A0MKHA ObITb paccuuTaHa hakTuyeckas BENUUUHA NPOU3BEAEHHON B TEYEHNE UCTILITATENbBHOTO
uyukna paboTbl NyTeM MHTErpUpoBaHUSA N0 BpeMeHU hakTUIECKNX 3HAa4YEeHUH MOLLHOCTU ABUraTENs Ha Npo-
TSDKEHUU umukna. daktuyeckoe 3HayeHue paboTbl LMKNa AOMKHO ObiThb B Npeaenax, yCTaHOBMEHHbIX ANs
paboTbl 3TAaNOHHOrO UMKNa.
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6.2 O61wan nocneaoBaTeNbLHOCTL UCNbITAHUM

B o6LLemM BUae NOCNEAOBATENLHOCTb UCNLITAHUIA MOXET GbiTh NpeacTaBneHa cnepyioLiei Gnok-cxemoi.
[etanu kaxgoro wara onucaHbl B COOTBETCTBY OLLMX MyHKTaxX. B 060CHOBaHHbIX CRy4Yasx AOMYyCKaIOTCA OTKIIO0-
HEeHUs OT yKa3aHHON NOCNEeAoBaTenbHOCTU, HO TPeGOBaHUA COOTBETCTBYIOLLMX NYHKTOB CTaHAapTa SBNSIOTCA
obsa3arensHbIMK.

MoAroToBUTL ABUrATENb, NPOBECTH NPEABAPUTENBHLIE U3MEPEHNS NAPaMETPOB U KannbpoBsKy

\

MocTpouTb XapaKkTepucTUKy ABUraTENA (KPUBAsi MAKCUMArbHOMO KPyTALLEero MoMeHTa) (oM. 6.3)
MocTpouTb 3TANOHHbIN UCNBITATENBHBIA LMK (cm. 6.4)

Y

MpoeecTn oAMH UNU HECKONBKO NpOGHBIX LIMKNOB Ans NpoBEPKW cucTeM Asurarensi/creHaal/
CUCTEMbI OYUCTKN 0Tp360TaBLI.MX rasos

Mpoeectu paboTy ABMraTens Ha NpeaABapuTENbHO YCTAHOBIIEHHOM Livkne ¢ cobniogeHuem
YCNOBUIA UCMbITAHUA U CUCTEMBI U3MEPEHUA YacTULl (cm. 7.4)
Yacruubl cobupaloTca MMUTaTOPOM unsTpa

Yy

Mpwn paboTatoLiem apuratene nepesectu cuctemy PM B pexum Baiinaca, sameHuts unstp PM
Ha CTabUnNuanpoBaHHbLIA U B3BELWEHHBIA cunsTp npo6ooTt6opa (oM. 7.5)
MoaroToBUTL OCTanbHbIE CUCTEMBI ANst B3sITUS NPo6 U cOopa AaHHbIX (CM. 7.7)

A

BbINOMHUTE 5-MUHYTHBIN LWIKIT M3MEPEHWIA BPEAHLIX BEIGPOCOB UM NOCNE OCTaHOBKW ABUraTens,
unu nocne paboTkl ABUraTens Ha XonocToM Xoay (cMm. 7.8)

I'Iepen Havasnom ucnbiTarenbHOro Lukna MoXXHo BbINOIHUTE OAUH WU HECKONbKO ﬂpOGHbIX UmnKnos ans
NnpoBepKU ABUrarensd, creHga n CUCtemM O4UCTKU 0Tpa60TaBIJJI/IX rasos.

6.3 MNpoueaypa NOCTPOSHUA UCXOAHOW XapaKTePUCTUKKU ABUraTens

6.3.1 O6ue nonoxeHust

Ins noctpoeHus NRTC nepep ncnbitaHuAMK AomkHa 6biTe CHATA UCXOAHAA CKOPOCTHAA XapaKTepucTu-
Ka ABUrartensi — 3aBUCUMOCTb KPYTALLEro MOMEHTa OT YacToTbl BpaLleHus..

6.3.2 OnpeaeneHne AMana3oHa 4YacToTbl BpalleHUs1

BepxHsasi U HWXKHSA rpaHuLbl AnanasoHa onpeaensioTca crnegyowmm obpasom:

- MMHMMarbHas YacToTa BpalleHUsl paBHa YacToTe BpalLeHUsi XOnoCToro Xoaa;

- MaKcuMmanbHas 4acToTa BpalleHust paBHa ny,; x 1,02 unu YacTtoTe BpalleHusi, Npy KOTOPOiA KpyTALMiA
MOMEHT Mpw MNOJIHOW Harpyske nagaert Ao Hyns. bepeTca HaumeHbLLee U3 ABYX yKasaHHbIX 3Ha4YeHUH.

6.3.3 UcxoaHasn xapaKTepucTUKa ABUraTens

MNMepep cHATMEM XapaKTepucTUKu ABuUratenb AomkeH ObiTb NPOrper Ans crabunusauun ero napame-
TPOB B COOTBETCTBUMN C peKOMEHAALMAMMN U3roTOBUTENS M OOLLENPUHATON MHXXEHEPHOM NpaKkTUKoi. Mocne
cTabunusauun napaMeTpoB UCXOAHAsA XapakTepUCTUKa ABUratens CHUMaeTcs O4HUM U3 CreayloLwmnx cno-
coboB.

6.3.3.1 [naBHOe yBenMyeHune 4acToTbl BpaLleHUs

a) [isuratenb paboTaeT Ha XONOCTOM Xoay;
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b) YcraHaenuBaetcsa pexum paboTbl ABUraTena Ha MMHUMAMbHOW 4acTOTE BPALLEHUA NPU 3HAYEHUU
TONNUBONOAAYU, COOTBETCTBYIOLLIEN MOSIHON Harpy3ske;

¢) YacroTa BpaLLeHns ABUraTens yBenmumBaeTcs OT MUMHUMAanbHOW 40 MaKCUMarsbHON CO CPEAHUM TEM-
nom npupatieHus (8 + 1) Mun'/c npn prKcaLmMm TeKyLLIMX 3HAYEHNIT YACTOThl BPALLEHUSA ABUrATENs U KPYTS-
LLEro MOMEHTa C MHTepBanom He 6onee 1 c.

6.3.3.2 CtyneHyaroe yBenuyeHme 4yactoTbl BpaLleHns

a) [iBurarenb paboTaeTr Ha XONOCTOM XO0Ay;

b) Ycranaenusaetcs pexum paboTbl ABUraTeENA HA MMHUMAMbBHOW YaCTOTE BPALLEHUA NPU 3HAYEHUU
TONNUBOMNOAAYMU, COOTBETCTBYIOLLIEN MOSIHOW Harpy3ke;

c) Mpu nonHow Harpy3ke pPexxuM MUHMMANbLHOW 4acTOTbl BpaLUEHUs NOAAEPXKMBAETCA B TeYEHUEe He
MeHee 15 ¢, npu 3TOM (PUKCUPYETCH CPEAHMUIA KPYTALLMI MOMEHT B TEYEHUE nocneaHux 5 ¢. ina nocTpoeHus
XapaKTePUCTMKU YacToTa BPALLEHUS YBENUUYMBAETCA CTyneHsaMu He Bonee (100 + 20) muH. B kaxaon Toqke
n3MepeHus ABUraTernb JOrDKeH npopaboTarb He MeHee 15 ¢, npyu 3TOM JoIpKeH (OUKCUPOBATLCA CPpeaHU Kpy-
TAWMA MOMEHT B TEYEHUE nocnegHux 5 c.

6.3.4 NMocTpoeHue UCXOQHOMN XapPaKTePUCTUKN

Bce Touku, onpegeneHHble B COOTBETCTBUM € 6.3.3, HAHOCATCA Ha rpaduK U COeAUHAIOTCA OTpe3Kamu
C UCNONb30BaHMEM NUHENHON UHTepnonAuuK. MNMonyunBLLIAACA KPUBAA ABNAETCH UCXOAHOW XapaKTEepPUCTMKON
Asuratens, KoTopas AomkHa ObITb UCNONbL30OBaHA AN NPeobGpa3zoBaHUs COrmacHo 6.4.3 HOpManU30BaHHbIX
3HAYEeHUN KPYTALWEro MOMEHTA, NPEACTaBNEHHbIX B NPUMOXEHUM A, B STANOHHbIE 3HAYEHUA KPYTALLEro MO-
MEHTa ANA UCNLITATENbHOIO LMKNA.

6.3.5 AnbTepHaTUBHbIN CNOCO6 NOCTPOEHUA XapPaKTePUCTUKU

Ecnun usrotosutens CYMTaET ONUCAHHBIN Bbillie CcNOCO6 HeBe3onacHbIM UNu HenNpuemMnembiM Ana AaH-
HOro ABuUrartens, AOoNyCcKkaeTcsa UCNoNb30OBaHWEe CreayloLero anbTePHaTMBHOIO cnocoba. faHHbii cnocob 3a-
KMnioYaeTcs B onpeaeneHnn npeaenbHo AONYCTUMOTO KPYTALLEro MOMEHTa Npu NobbiX 3HAYEHUAX YacToTbl
BpalLeHMs ABUraTensa B npegenax AaHHOrO UCNbITAaTeNbHOro UMkna. JioOble OTKNOHEHUA OT yKa3aHuh Ha-
CTOSLLIEro pasgena, 4onyLUeHHbIe Mo coobpaxeHusiM 6€30MacHOCTU UK AOCTOBEPHOCTU, A0MKHbI GbiTb 060-
CHOBaHbl W COrMacoBaHbl CO BCEMW 3aMHTEPECOBaHHbIMM CTOpOHamu. OAHAKO ANA ABUraTens, MMeloLero
perynaTop 4actoTbl BpalleHus u/unu TypboHaaays, He AonyckaeTcs MOCTPOEHUE XapaKTepUCTUKN NYTEM CHU-
JKEHUA YaCTOThI BPALLEHNUS.

6.3.6 NMoBTOpHbIE UCNbITAHUA

CHMMaTb UCXOAHbIE XapaKTEPUCTUKN ABUTaTENs nepes KakablM UCMbITATENbHbIM LIMKITOM HET Heobxo-
AuMOCTU. CHATME XapaKTepUCTUKN ABUTATENS 3aHOBO Nepes UCTbITaTeNbHbIM LUKITOM AOMKHO NPOU3BOANTb-
cA B crnyyae, ecnu:

- CO BPEMEHU NOCMEeAHEro CHATUS XapakTepPUCTUKN MPOLLINIO MHOTO BPEMEHU (C TOUKM 3peHus obLuenpu-
HATOWN NPaKTUKK) Unn

- 3a 3TO BpeMmsi B ABUraTernb BHECEHbI M3MEHEHUS USIM NPOBEAEHA NepeHacTpolika, CnoCobHble NOBMK-
ATb Ha ero napameTpsbl.

6.4 MNocTpoeHne 3TafIOHHOrO UCNbLITATENBLHOIO LIMKNA

6.4.1 dTanoHHas 4YacToTa BpalleHuA

3TanoHHas 4actoTa BpauleHus N..s COOTBETCTBYET 100 % 3HAYEHMIO HOPMAanU3NPOBAHHOW YacTOTbI
BpaLLEHUs, KOTOpas ykasaHa B XapaKTepUCTUKE HarpyXeHus,, NPUBEAEHHON B NpunoxxeHnn A. PaKkTu4eckun
UCMbITATENbHbIA LMK, CTPOALLMIACA MO pesynsratam AeHOpManusaumm 4acToTbl BPALLEHUS OT OTHOCUTESb-
HbIX K a0COMIOTHBLIM 3HAYEHUAM, OMPEAENAETCA BLIOOPOM 3TaNOHHON YacTOThI BpaLleHus. STanoHHas 4acro-
Ta BpaLLUeHWsn onpeaenseTcs cneaylowmum oopasom:

N ¢ = HM3Kas YacToTa BpalleHus + 0,95 x (Bbicokas 4acToTa BPaLUEHUs, HU3Kas YacToTa BpaLLEHWs),

1€ BbICOKAas 4acToTa BpaLEeHNs — 3T0 HaMborbLuan YacToTa BpaLeHUs ABUraTens, npu KOTOPOW OH MOXET
pa3BuTb 70 % HOMWUHANLHOW MOLLUHOCTH;
HM3Kasa YyacToTa BPALEHUA — 3TO HaMMEHbLUAs 4acToTa BpaleHUs ABUraTerns, Npu KOTOPOH OH MOXET
pa3sutb 50 % HOMWUHANLHOW MOLLHOCTH.

Ecnu atanoHHasn 4yacToTa BpaweHus, namepeHHasi C TOYHOCTLIO A0 + 3 %, coBnagaer ¢ 3TanoHHON Ya-
CTOTOW BpaLLeHUs, 0ObLABNEHHO U3rOTOBUTENEM, TO NPU KOHTpOne BbIGPOCOB AOIMKHA ObITb UCNONb30BAHA
aTanoHHas 4actoTa BpaLleHusl, 06bsBNEHHas u3rotopuTenem. B cnyyae npesbillieHUs yKa3aHHOTO Aonycka
AOIDKHA UCNOMb30BaTbCA U3MEPEHHANA 3TaNOHHAA YacToTa BpaLLeHus.
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6.4.2 leHopMmanusauua YacToThbl BpalweHUa aBuraTtens
[na geHopmanu3auumn 4acToThbl BpaLLEHMA ABUraTens UCNonb3yeTca cneaytowas dpopmyna:

STanoHHasa yacToTa BpalleHus = [YactoTa BpaLleHus x (MCXo4Hasa vyacToTa BpalleHus — 3)
— yacToTa BpaLLeHus xon. xoga) / 100] + yacrora BpaLUeHUs Xorn. Xoaa

6.4.3 leHopmManusaumsa KpyTAlWero MOMeHTa asurarens

3HayeHUs KpYTALLEro MOMEHTA, YKa3aHHbIE B NPUNOXEHUN A, MPUBOAATCS K €0 MakCMManbHOMY 3HAYEHMIO
npyu COOTBETCTBYIOLLIEN YACTOTE BPALLEHUS. 3HAYEHUS KPYTALLEro MOMEHTa 3TanlOHHOro LMKNa AOMKHbI ObiTh Ae-
HOPMarnu3nmpoBaHbl C UCNOSb30BaHWEM XapaKTEPUCTUKM, ONpeaernieHHoN cornacHo 6.3.3, no cneayoLein popmyne:

STanoHHbIN KPYTALLUMIA MOMEHT = [KPYTALLUMIA MOMEHT X MaKCUMarnbHbIA KPYTALWMIA MOMEHT] / 100 )
AnA COOTBETCTBYIOLLEN 3TANOHHOW YacTOTbl BpaLLEHUS, ONPeAEeneHHoN CornacHo 6.4.2

6.4.4 Npumep npoueaypbl AeHOpManu3auumn

B kauecTBe npumepa paccMOTPUM CREAYIOLLMIA Cryyai:
- yacroTa BpaweHus = 43 %;

- KPYTALWMNA MOMEHT = 82 %.

MmMes cnepytowime 3HaYeHus:

- McxogHaa yactora BpauweHus = 2200 06/MuH;

- 4acToTa BpaLLEHUs XOnocToro xoaa = 600 06/MuH
nony4aem:

43x(2200 - 600)
100
Harngs us xapakrepucTukn aguratenst BeNIM4MHy MakCManbHOrO KpyTawero MomeHTa npu 1288 06/MuH,
pasHyto 700 Hwm, nonyvyaem TekyLlee 3Ha4eHne KPYTALLEro MOMEHTA:
82x700
100

3TanoHHas YacToTa BpalleHus = + 600 = 1288 06/MUH.

3TanoHHbIA KPYTALLMIA MOMEHT = =574 Hwm.

6.5 luHamomeTp

6.5.1 O6wue nonoxeHus

Mpu paboTe asuraTens Ha CTEHAE C NOMOLLbIO AMHAMOMETPA 3a4aeTCsl TOPMO3HOW MOMEHT, NPUBEAEH-
HbI K OCU KOMEHYaToro Bana, npu STOM A0SKHa ObITh yU4TeHa UHepPLMA AUHaAMOMETpa.

dakTuyeckoe 3Ha4YEeHUe KPYTALLEro MOMEHTa PaBHO MNOKA3aHMIO CTEHAOBOrO M3MEpUTens KpyTaLlero
MOMEHTA NJII0C MOMEHT WHEPLMM HArpy304HOTO YCTPOWCTBA, YMHOXEHHbIN HA yCKopeHune. Cuctema ynpasrne-
HUA CTEHOAOM AOJ1KHA BECTU COOTBETCTBYIOLLIME BbIYMCITEHUA B peanibHOM BPEMEHHU.

6.5.2 BuxpeToKOBbI AUHAMOMETP

Ecnu ABuratenb UCMbITbIBAETCA C NOMOLLIbIO BUXPETOKOBOro AuMHamMomeTpa, uHepuma anHaMmomeTpa
[OMmkHa ObITb COrnacoBaHa ¢ pasmepamu asurarens. MoaTromy pekoMeHayercs, UToObl YUCNO TOUEK, B KOTO-
pbIX pa3HOCTb Tsp - 21N, ®p COCTABMNAET MeHee 5 % MaKkCUMAarbHOTO 3HaYEHUS OTPULLATENLHOTO KPYTALLIEro
MOMEHTa Asurarens, He npesbiwano 30, rge Tsp — WU3MEPEHHbIN KPYTALMIA MOMEHT; Ng, — COOTBETCTBYIO-
LLan yactoTa BpalleHus aBuratens; ©p — MHEepUKs BpaLLEHUA BUXPETOKOBOrO AMHAMOMETPA.

6.6 NMpoBepKa KOPPEKTHOCTU UCTbITAHUN

6.6.1 CaBuUr gaHHbIX

Y106bl CBECTU K MUHUMYMY BRUAHME CABUIa BO BPEMEHU haKTUYECKOrO LiMKNa No OTHOLLEHMIO K 3Ta-
NOHHOMY, TpeByeTCsi CABMHYTb NMOCTPOEHHbIN rpacuk CUrHaroB No YacToTe BPALLEHUS U KPYTALLEMY MOMEHTY
OTHOCUTESIbHO STANOHHOIO Ha BENUYMHY ONEPEXEeHUs: UMK 3anasabiBaHus. Mpyu HanuuuKu caBura NO BPeMeHu
CUrHanoB YaKTUYECKUX 3HAYEHUI I HEOBXOAUMO CABUHYTb 3HAYEHMS YACTOTbI BPALLEHWA U KPYTALLEro MOMEH-
Ta Ha 3TO e 3HaYeHME B TOM XXE HanpaBneHuu.

6.6.2 BbluucneHue pabotbl 3a LIMKI

PaGota 3a cpaktudecknii umkn Wy, KBT*Y, paccunTeiBaeTcs N0 3adMKCUPOBAHHLIM 3HAYEHNAM 4acTOTbl
BPAaLLEHWA 1 KPYTALLEro MOMEHTa B KaXaol To4ke nuamepeHuii. Ecnu BoibGpaHa gaHHas onuus, yKkasaHHOE Bbl-
YKCnEHNEe JOMKHO BbIMOMHATLCA MOCHE Ka)XAoro cnyyasa casura hakTU4Meckmx aaHHbix. Pabora 3a dhaktude-
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ckui umkn W, 4 ncnonb3yercs Ans ee CpaBHeHNs ¢ paboToN 3a STaNOHHbINA LMKN Wy M B pacyeTax yaenbHbIX
3HaveHui BbIOPOCOB (cM. 9.3.7,9.4.7,10.3.7 n 10.4.5). Ta e MeToAMKa UCTONb3YETCA U NPU UHTErPUPOBAHUM
STaNOHHON U hakTUYECKOW MOLLHOCTHY ABuratens. Mpu Heo6xoaMMOCTH onpeaeneHns BENUYUH, HaAX0AALLMXCA
MeXay COCEeAHMMM TOYKaMW 3TANOHHON UK PaKTUIECKOW KPMBOW, UCTIONb3YETCA NMHENHAA UHTEPNONALUS.

Mpn nHTErpMpoBaHnM paboTbl 3a haKTUHMECKUI LMK OTPULIATENbHBIE 3HAYEHUA KPYTALLEr0 MOMEHTA AOIDK-
Hbl YUMTbIBaTbCA W NPUPABHUBATLCA K HyNtO. Ecnu npu vactote uHTErpupoBaHusi MeHee 5 My Ha NPOTSDKEHUM
[JaHHOTO Neproaa BPeMeHW 3Ha4YEHMWE KPYTALLIErO MOMEHTA NepexXoUT Yepes HOMb, OTpULIaTENbHAsA YacTb AOIDKHA
YUUTBIBATLCA U NPUPABHMBATLCA K HYNIO. Mono)mTenbHas YacTb AOMMKHA BKIOYATLCS B 3HAYEHWe UHTerpana.

3HavueHne W,y NOMKHO ObITb MeXay MUHYC 15 % n nnioc 5 % W, .

6.6.3 CtaTUCTUUYECKAA OLIEHKA UCNLITATESNIbHOIO LMKIa

JomkHbl ObITb MOCTPOEHBbI NUHUK perpeccun HakTUYECKUX 3HAYEHUW YacTOoTbl BPaLLEHUS, KpYTALLEro
MOMEHTa U MOLLHOCTU OTHOCUTENbLHO 3TanOHHLIX 3Ha4YeHuin. Ecnu BoiOpaHa aaHHasA onuus, Takoe nocTpoe-
HWE JOIMKHO ObITb BbIMOMHEHO NOCHE KAXAOro Cry4as CABWUra AaHHbIX. [py 3TOM A0mkeH ObITb MCMONL30BaH
MEeTOJ HauMeHbLUMX KBa4paToB B COOTBETCTBUU C POPMYIION, NPUBEAEHHOW B NPUNOXEHUN G:

Y=oy X oy, ®)
ey — (pakTU4ecKoe 3HaYeHWe 4acToThl BpalleHus (MuH~'), kpyTswero momenta (HM) unu MOLLHOCTM
(kBT);
0Ly — HaKIOH NIMHUU PETPECCUH,
X — 3TaroHHOE 3Ha4YeHme 4acToTbl BpaLeHus (Mu'), kpyTawero momenTa (H - M) unu mowHoctu (kBT);
Olg — TOYKa NEPECEYEHUSI NIMHNEN PErpeccum ocu y.

CTaHgapTHas norpeLlHOCTb OLEHKU (Sy.x) ¥ N0 X 1 KO3(PULIMEHT CMELLIAHHOI KOPPEnsLmm (r2) AOIDKHbI
paccyMTbIBaTLCA ANA KaXA0N NUHMKM perpeccun. AHanu3 pekoMeHayeTca nposoauTb Ha yactote 1 'y. Ana
NOATBEPXKAEHUSA 4OCTOBEPHOCTU PE3yNbLTATOB UCTIbITAHUI HEOOXOAUMO BbINOSIHATH YCINOBUSI, MPUBEAEHHbLIE B
Tabnuue 3.

Ta6nuya 3 — Jonyckv Ana NUHUKA perpeccun

YacToTa BpalyeHus KpyTAwmii MoMeHT MoLyHocTb

CraHpapTHas norpeLu-
HOCTb OL|eHKU (Sy.x) y no x

He 6onee 100 MuH ~

1

He 6onee 13 % MakcuMarb-
HOrO KpYTSALLEro MOMeHTa Mo
XapaKTepUCTUKE BUraTens

He 6onee 8 % MakcuManbHoWM
MOLLHOCTU MO XapaKTepucTu-
Ke Aurarens

HakrnoH nuHuK perpeccum,
a
1

0,95—1,03

0,83—1,03

0,83—1,03

KoadppuumeHt  cmellan-
HOW Koppensaumn, r2

He meHee 0,9700

He meHee 0,8800

He meHee 0,9100

TouKka nepeceyeHns NMHUM
perpeccum ¢ ockio y, o

+ 50 mun~!

+ 20 H- M unu £ 2 % makcu-
MaJibHOro KpyTAWwero MOMeH-
Ta (bonbluee u3 ABYX 3HaYe-
HUIA)

+ 4 kBT unu * 2 % mMakcumans-
HO MolHOCTM (Bonbluee u3
ABYX 3Ha4YeHUI)

Jlo Hauana perpeccuoHHOro aHanusa (M TONbKO ANs STOW Lenu) TOYKU, yKazaHHble B Tabnuue 4, moryTt

ObITb yaaneHsl. OQHaKO yaaneHue aHHbIX TOYEK Npu pacdetax paboThl 3a LMK U BbIDPOCOB HE AOMYCKAETCA.
To4Kka XOnoCTOro xoAa ONpeaensaeTca Kak TouKa, B KOTOPON HOPMarnuW30oBaHbIN 3TAaNOHHbIA KPYTALLUA MOMEHT
paBeH 0 %, a HopManu3oBaHHasa dTanoHHaa YacTtoTa spaileHusa pasHa 0,1 %. YoaneHue ykasaHHbIX TOYeK
JIONyCcKaeTes Kak Ana BCEro uukna, Tak u ang nobon ero 4yacTtu.

Tabnuya 4 — Toyku, paspeLleHHbIe K yAaneHuto Ans Leneit perpeccMoHHoro aHanuaa

Ycnosue Yaansemble TOUKU

YacToTa BpalyeHUs, KpyTAWUn Mo-
MEHT, MOLLHOCTb

Mepeele (24 £ 1) c v nocnefgHue (25 1) ¢

MonHasi Harpyska u CUrHan no KpyTsilleMy MOMEHTY MeHee 95 % STanoHHoro
MOMeHTa

KpyTAWwuin MOMEHT W/Unn MOLLHOCTb
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OkoHYaHue mabnuupl 4

Ycnosue Yaansemble Touku

MonHaa Harpyska U curHan no 4YacToTe BpalleHust MeHee 95 % 3sTanoHHoil | YacToTa BpaleHUss u/mnu MOLLIHOCTb
4acToThbl BpalLeHUs!

Hynesas Harpyska, curHan no 4acTtoTe BpalleHusi 6oriee YacToThl BpaljeHus | KpyTawmii MOMEHT W/unu MOLLHOCTb
xonocrtoro xofa + 50 muH1, a curHan no kpyTsLEemMy MomeHTy Bonee 105 %
STAaNOHHOINo MOMeHTa

Hynesas Harpyska, curHan no 4acToTe BpalleHus 6onee 4acToThl BpaleHus | YacToTa BpaweHns n/mnu MowWHOCTb
xonocToro xoAa + 50 MuH~, a curHan no KpyTALEeMy MOMEHTY = onpeaens-
eMbllil U3roToBUTENEM UMM U3MEPEHHBIN KPYTALYMIA MOMEHT XOMOCTOro XoAa
+ 2 % MaKkcMmarnbHOro KpyTsiLero MOMeHTa

Hynesas Harpy3ka WU curHan no 4acrtoTe BpaweHuss bonee 105 % 3tanoHHoi | YacToTa BpaweHns n/mnu MOLWHOCTb
YacToThl BpalleHus

7 NpoBeaeHue ucnbiTaHUN

7.1 O6Me NoNnoXeHus

BpeaHblie BbIOPOCHI, KONUYECTBO KOTOPbIX JOJDKHO U3MEPSATLCA NPU UCNLITAHUAX, COCTOAT U3 YacTul,
1 rasoobpasHbix (oKcuz yrnepoaa, obwme unu HeMeTaHoBbIE YrNeBoaopoabl M OKCUALI a30Ta) NPOAYKTOB.
Kpome TOro, usmepsercsi KonM4ecTso AMOKCUAA YITepoaa, KOTOPbIA 4acTo UCNONb3YETCA B Ka4eCTBE UHAUKA-
TOPHOIO rasa Ans onpeaeneHnsa cteneHu pasbasneHust oTpaboTaBLUMX ra30B B MOSMTHONOTOYHON UM YacTUY-
HOMNOTO4YHOW cucTteme pasbasneHns. COrnacHO yCTaHOBUBLUENCA UHXEHEPHON NPaKTUke, nsMepeHue obLlero
KONMYecTBa AMOKCMAA YInepoaa SBNAETCA CPeACTBOM BbISIBEHUA Npobnem ¢ u3mMepeHusiMm B Xxoae ucnbita-
HUN.

N3mepeHns coaepxanna NnepedncnerHblX Boillie BPeAHbIX BbIGPOCOB NPOBOAATCA B X04€ CTaHAAPTHO-
ro UCnbITaTeNbHOro uukna ana nepexogHoix pexumos (NRTC) nocne nporpesa asuratensa. Ha oCHOBaHuu
CUrHarnoB Mo 4acToTe BPAaLLEeHUs U KPYTALLEMY MOMEHTY OT IMHAMOMETPA BbIYMCIISIETCA MOLLHOCTb, KOTOpas
WHTErpupyeTcs No BPEMEHU UCMILITATENBLHOTO LMKIA Ana pacyeta paborsl 3a uukn. KoHueHTpauuu razoobpas-
HbIX NPOAYKTOB B TEYEHME LMKMA onpeaensiorcs nubo no HepasbaBneHHbIM OTPaboTaBLIMM rasam nyTem
WHTErpMpoBaHus curHana aHanusaropa cornacHo 9.3.4, nubo no pasbaeneHHblM OTpaboTaBwMM rasam u3s
CVS nonHonoTo4YHON CUCTEMbI pa3baBneHusi NyTeM UHTErPUPOBAHUS UK C NOMOLLBIO NpoBooTbopa cornac-
HOo 10.3.4. [Ins onpegeneHna mMacchl YacTUL, UCNOSL3YETCA NPONOpLMOHansHasa Boibopka u3 notoka pasbas-
neHHbIX oTpaboTaBLuMX ra3os, cobpaHHas Ha unsTPe onpeaeneHHoro Tuna ¢ NOMOoLLbI0 YaCTUYMHOMOTOHHOM
(cm. 9.4.2) unu nonHonoto4yHou (cM. 10.4.3) cucteMbl pasbaBneHusi. B 3aBUCMMOCTU OT MCNOMb30BAHHOTO
MeToJa Ans pacyera MaccoBbiX BbIOPOCOB BPEAHbIX BELLECTB AOMKEH ObITh OnpeaeneH pacxoa pasbaenex-
HbIX UK Hepa3baBneHHbIX OTPabOoTaBLUMX ra30B B TEYEHWE UCMLITATENBLHOMO LMKNa. [onyyYeHHble 3HAa4YEeHUA
aenatcs Ha paboTy ABurarens Ang Toro, YtoObl NONYYUTb YAENbHbIE 3HAYEHNSI MACCOBbIX BbIGPOCOB KaXa0ro
BELUEeCTBA B rpamMmax Ha KMnoBaTT-4yac.

Mepea Ha4anoM UCMbITATENBHOTO LMKIA MOXHO BbINOMHUTb OAWH UM HECKOMBKO NPOBHBIX LUKMIOB AN
NpoOBEpPKW ABUraTens, CreHaa U CUCTEM OYMCTKM OTPaboTaBLUMX ra3oB.

7.2 NopgroTtoBka hunsTpPOB ANA NnpodooTdéopa

Kak MMHMMYM 3a Yac 40 Havyana UChbITaHWn Kaxablil OUNBTP A0MMKEH ObITh NOMELUEH B YaLuky eTtpu,
3aLUULLEHHYIO OT NPOHUKHOBEHMUS NbINK, HO MMEIOLLYIO AOCTYN BO34yXa, KOTOpasA CTaBUTCS B BECOBYIO KaMmepy
ansi ctabunusaumu. Mo okoHYaHWUKU nepuoga cTabunusaunmu Kaxkablii punsTp B3BELUMBAETCS, NPU STOM PUK-
cupyetcs ux Bec. Nocne 31oro unbTPbl AOMKHbI XPAHUTLCA B 3aKPbITOW Yaluke MeTpu unu B repmMeTuyHOM
aepxarene unbTPOB A0 TEX MOP, NOKA OHU HE NOHAAO0BATCS ANSA UCTbITaHUH. PUNBTPLI AOMKHbI BbITh UC-
nonb30BaHbl B TEMEHNE BOCbMW YaCOB NOCHME TOrO, Kak UX BbIHYMW U3 BECOBOW Kamepbl.

7.3 YcTaHOBKa U3MepuTesribHOro o6opyaoBaHusa

YcraHoBka npubopoB u nNpo6OOTOOPHUKOB AOMMKHA NMPOU3BOAMTLCA COrMacHO COOTBETCTBYIOLUUM WH-
CTpyKUuMsIM. B crniyyae nonHONOTO4HOroO pasbasneHus otpaboTaBLUMX ra30B CUCTEMA NOAKIIOHMAETCS K BbIMYCK-
Hou Tpybe.
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7.4 Nyck aBuraTens u NOAroToBKa CUCTEMbI pa3baBrneHus

Oeuratenb u cucrema pasbaBneHuss JOKHbI ObiTh 3anyLueHbl U NporpeTbl. C Lenbio NOArOTOBKA CU-
cTeMbl NpobooTbopa K UCNbITaHUAM ABUraTenb AOSKeH npopabotarb He MeHee 20 MUH. HAa HOMWHAaNbHON
yacroTte BpaLleHus u 100 % KpyTALLEM MOMEHTE, OQHOBPEMEHHO AOIDKHBI paboTaTb NGO YaCTUYHOMOTOYHAS
cuctema pasbapneHus, M60 NONHONOTOYHAA cucTema pa3baBneHust ¢ CUCTEMON BTOPUYHOTO pasbaBneHus.
Mpu aToM MOXKHO coBpaTh NpoBHbIE 00pasLbl YacTUL, HA DUNETPE. STU (PUNLTPbI HE NPOXOAAT B3BELLMBAHNE
u ctabunusaumio, a npocto BbiGpackiBatoTcs. Nocne Toro kak unbTpel M cuctema npobooTbopa oTpabo-
Tanm 20 MWH, bunsTpoBanbHbIe Marepuanbl MOryT ObiTb 3amMeHeHbl. BenuunHa pacxoga ycraHaBnuBaeTca
NPUMEPHO Ha TOM YPOBHE, KaKOW OXXMAaeTCa Npu ucnbiTaHuax. KpyTawmin MoOMeHT, BHa4ane pasHbli 100 %,
AOIMKEH ObITb CHUXXEH HACTONBKO, YTOOLI NP HOMWHANBHON YACTOTE BpaLleHWa Temneparypa B 30He npobo-
ot6opa He npeBbicUna MakCMMarbHOro 3HaueHus 464 K (191 °C) B cnyyae Mcnonb3OBaHUs NMOsHOMOTOYHON
cuctembl pasbasneHus.

7.5 Nyck cucteMbl Nnpo6ooTdopa yacTuy,

Cucrema npobootrbopa 4acTuL 3anyckaerca u BHavane pabortaet B pexume bannaca. $OHOBbIN ypo-
BEHb YacTul B pasbaBnaioLeM BO3ayxe MOXeET ObiTb onpeaeneH nytem 3abopa npobbl pa3basnsAoLLero Bos-
Ayxa Ha Bxofe oTpaboTaBLUMX rasoB B CMECUTENbHbIN KaHan. [pu ncnonb3oBaHWM OUILTPOBAHHOIO pas-
6aBnALLEro BO3gyxa 4OCTATOMHO BbINOMHWTL OAHO TAkOE M3MEPEHUE Nepes UCMbITAHUSAMU UAU NOCne uX
OKOH4YaHus. Ecnn pasbaBnsaiowmin Bo3gyx He (OUMLTPYETCH, TO MOXHO BbINOMHUTL ABA U3MEPEHUS — A0 W
nocne OKOHYaHMA LMKMa UCMbITAHUIA U B NPOTOKON BHECTU UX CpeaHee 3HayeHune. Ecnu ana poHOBbIX U3me-
PeHuii MCNonb3yeTca OTAenbHasa cuctema npobooTbopa, 9TM usmMepeHus BEAYyTCA B TEYEHUE BCErO nepuoaa
UCMbITAHWA,

7.6 PerynupoBkKa cTeneHu pasdaBneHus

O6wwwin pacxop pasbaBneHHbIX OTPaboTaBLUMX ra30B YepPe3 NONHOMNOTOYHYIO CUCTEMY pa3baBneHns unu
pacxop pasfbasneHHbIX oTpaboTaBLUKMX ra30B Yepe3 YaCTUYHONOTOUHYIO CUCTEMY pasbaBneHnsa AOMmKeH ObiTb
oTperynupoBaH Takum obpasom, utobbl 0b6ecneunTb OTCYTCTBME KOHAEHCALMU B CUCTEME M noaaepXxaHue
Temnepartypbl MOBEPXHOCTU hunbTpa B AnanasoHe ot 315 K (42 °C) po 325 K (52 °C).

7.7 MpoBepka aHaNU3aTopoB

AHanusatopbl 0TpaGoTaBLLKX ra30B AOMKHbI ObiTb 06HYNEHbI M HANOMHEHLI NOBEPOYHLIM rasom. Ecnu
MCMONb3YIOTCA MeLLKW NpoGooTGopa, OHW A0MKHBLI GbITb ONOPOXKHEHBI.

7.8 Nyck puratens

[Buratenb A0rpKeH GbiTb 3amyLUeH B TEYEHWE 5 MUH. MOCNE OKOHYAHWUS NPEABAPUTENLHOMO MPOrpesa B
COOTBETCTBUW C MPOLIEAYPON NycKa, ONMUCAHHON B PYKOBOACTBE MO IKCMsyaTaumn u 0GCNY>XMBAHUIO JBUTATENS.
IycK NPOM3BOAMTCA C MOMOLLLIO LUTATHOTO CTapTepa WU ANHAMOMETPA. BO3MOXHO TaKoKe NPUCTYNATL K UCTLITa-
HUAM Cpa3sy Nocne 3aBepLueHus Nporpeea, 6e3 0CTaHOBKM ABurarens, Nocne 5 MUH. paboTbl HA XOMOCTOM XOAy.

7.9 UcnbiTaTenbHbIA LMKN

7.9.1 NocnepoBaTenbHOCTL UCNbITAHWUNA

McnbiTaHMA HaYMHAIOTCA C Mycka ABuratens unuM ¢ MOMEHTA, Koraa asuratenb otpaboTaer 5 MUH. Ha
X0NOCTOM X04y (€CAN OH Nepes 3TUM He ocTaHaenueancs). cnbITaHWA NPOBOASITCA MO UCTILITATENLHOMY LIU-
Kny, onucaHHomy B 6.4. KomaHAabl 3aaHnA 4acToThl BpaLLEHUs] U KPYTALWLEro MOMEHTa A0SKHbI BblAaBaTLCA
¢ 4actoTon He MeHee 5 'y (pekomenayetca 10 My). 3apasaembie 3HAYEHUA YACTOTbI BPALLEHUS U KPYTALLEro
MOMEHTA BbIMUCAAIOTCA NIMHENHON UHTEPNONALUEN MeXIy TOYKaMu 3TanOHHOIO LMKNa, 3a4aBaeMbiMu C Ya-
croton 1 I'y. ®akTM4eckue sHa4eHus 4acCcToTbl BPALLEHUS U KPYTALEr0O MOMEHTA BO BPEMS UCMbITATENLHOTO
LMKNa JOMKHBLI PErMCTPUPOBATLCA Kak MUHUMYM OAUH pa3s B cekyHAY. CUrHarbl N0 YacTOTe BPALLUEHUs U Kpy-
TALWEMY MOMEHTY MOTYT NOABEPraTbCs (hUNbTPaLUN NEKTPOHHLIMU CPEACTBaMMU.

7.9.2 CurHan aHanusaropa

B MOMEHT nycka asuratens unu Havana ucnbiTaTenbHOro Umkna (€Cnu LMk HaunHaeTcst 6e3 0CTaHOBKU
Asurartens) Npou3BoAUTCS NYCK U3MEPUTENbHON annapaTtypbl. O4HOBPEMEHHO HAYMHAETCA:

- 3abop unu aHanu3 npo6 pa3baBnAOLWLEro BO3Ayxa, €Cu UCNONb3YETCA NOMIHOMOTOYHAs cucTema pas-
6aBneHus;

15



roCTISO 8178-11—2015

- 3a00p unu aHanu3 npo6 HepasbaBneHHbIX UK pa3baBneHHbIX 0TPAbOTaBLUKMX ra3oB B 3aBMCUMOCTH
OT UCMOMb3yeMOro MeToaa;

- U3mMepeHue Konuvecta pasbaBneHHbIX OTpaboTaBLUMX ra3oB, a Takke HeOOXoANMbIX TemMNnepaTyp W
OaBINEHUN;

- perucTpauus MaccoBOro pacxoga orpaboraBLuMX ra3oB, €CiM UCMONb3YETCA aHanus Hepasbasnex-
HbIX OTPabOTaBLUUX FA30B;

- perucTpaums hakT4ecKux 3Ha4eHU YacToTbl BpaLLEHUs U KPYTSALLErO MOMEHTA Ha AMHAMOMETPE.

Ecnu ucnonbsyetcs aHanua HepasbaBneHHbIX 0TpaboTaBLUMX ra30B, TO KOHLUEHTPALUA 3arpsi3HEHUN
(HC, CO 1 NO,) 1 maccoBblit pacxos 0TpaboTaBLLUMX ra3os JOMKHbI HEMPEPBLIBHO U3MEPATLCA C YaCTOTOI
He MeHee 2 'y 1 perncTpupoBaTLCA KOMMLIOTEPHON CUCTEMOIi. BCe ocranbHble u3mepsiemble BenUYUHbI
[OIMKHBI PerMcTpupoBaTbCA € 4acToTon He MeHee 1 'u. Ecnu ucnonb3yiotca aHanorosele aHanuM3aTopbl, TO
BEJETCHA HEenpepbiBHAS 3anuCb UX BbIXOAHOIO CUrHana, a npyu OLEHKE MOJNyYEeHHbIX AaHHbIX A0MKHbI ObiTb
yuTEHbl AaHHbIE KanuOpPOBKM aHanM3aTopoB — UMW B PEXUME pearibHOro BPEMEHU, UK NO 3aBEPLUEHUN
ncnbiTaHWUi,

Mpu ncnonb3oBaHWM NOMHOMOTOYHOR CUCTEMBI pa3baBneHust 4OIMKHO NPOU3BOAUTLCA HENPEPbLIBHOE U3-
mepeHue coaepxxanus HC n NO, B cMecuTenbHOM TyHHENe C 4actoToi He MeHee 2 I'l. YepeaHeHHbIe 3Have-
HWA ONpPEeaensalTCa NyTEM UHTErPUPOBAHUA CUrHANOB aHaNM3aTopa Ha NPOTSHKEHUMU UCTILITATENbLHOIO LUMKNA.
Bpems peakuum cucteMbl He AOMKHO npesbiwaTth 20 ¢ M Npu HEOBX0AUMOCTU JOIMKHO ObIThb COrNacoBaHo ¢
nynbcauusiMm notoka B CVS, a Takke co cABMIoM Npo60ooT6opa OTHOCUTENLHO TOUEK UCTILITATENBHOTO LMKNa
no spemeHu. Coaepxanue CO, CO, u NMHC onpeaensertca WHTErpupoBaHMEM UMM aHaNM30M KOHLIEHTpa-
uumn B NpoBOOTEOPHOM MELLKE yKa3aHHbIX BELWECTB, COOPaHHLIX B TEYEHME UCTbITATENBLHOIO umMkna. Coaep-
»KaHve razoobpasHbiX 3arpsAsHMTEnein B pa3baensaiowemM Bo3ayxe onpeaensercsi C NoMOLLbIO UHTErpUpoBaHUSA
unn cbopa aTux arpasHuTenen B NPo6o0TOOPHLIN MELOK, NPeAHA3HaYeHHbIR Ans onpeaeneHus ¢oHOBOW
KOHLIeHTpauumn. Bce octanbHble HE0OX0AUMbIE NAapaMeTPbl A0MKHbI PErMCTPUPOBATLCS C YaCTOTON HE MeHee
oAHOro pasa B cekyHay (1 'u).

7.9.3 MpoGooTGop yacTuy

Mpu nycke AgBuratens nunu B Ha4ane UCNbITaHWi, €CNN UCNbITATENbHLIN LMK HAYUHAETCA B6e3 OCTaHOBKU
asuratens, cuctema npo6oorbopa vactuy aosmkHa ObiTb NepekniodeHa us pexvma 6arinaca B pexkum cbopa
yacTtul.

Ecnu ncnonb3yerca 4acTM4HONOTOYHAsA cucTema pasbaBneHus, TO HacoC (HacoCbl) NPo6GooTOopa A0MK-
Hbl BbITb HACTPOEHbI TakuM 06pasom, UToObl pacxog Yepe3 Nnpo6ooTOOPHUK UNK NepeaaToqHyo Tpyoky noa-
AepXXuBarncs NnponopLuoHanbHbIM MacCOBOMY pacxofy oTpaboTaBLUMX ra3oBs.

Ecnu ncnonb3yercss nonHONOTOUHAA cuctema pasbaBneHusi, To pexym paboTbl Hacoca (HacoCoB) NPo-
6ooT6opa AomkeH ObITb TakuM, YTOObI pacxos yepes Npo6OOTOOPHUK UNKU NepeaaTodHylo Tpyoky noaaep-
XKUBanNcs Ha 3afaHHOM YPOBHE C TOYHOCTbIO £ 5 %. Mpu Hanuuum cucTembl KOMNEHcaUMuM pacxoaa (To ecTb
NPOMNOPLMUOHANBLHOIO ynpaBneHusi pacxoAom npobbl) HEOOX0AUMO NPOAEMOHCTPUPOBATL, UTO COOTHOLLEHUE
pacxo4oB Yepe3 OCHOBHOM TPAKT U NPo60ooTO6OPHUK NOAAEPHUBAETCS HA 3aJaHHOM YPOBHE C TOMHOCTBLIO £ 5 %
(3a ucknoveHnem nepsbIX HECKONbLKMX CEKYHA nocne Havana npoboorbopa).

Mpu aTom gormkHa BECTUCH 3aNUChb CPefHeil TemnepaTypbl U AABMEHMS HA BXOAE ra3oBOr0 CHETUMKA
unm pacxogomepa. Ecnu He yganocb o6ecneuntb noaaepxaHue pacxoaa Ha 3aaHHOM YPOBHE (C TOYHOCTbIO
+ 5 %) Ha NpPOTSHKEHUN BCEro UCMbITATENBbHOrO LUMKNA M3-3a YPEe3MEpPHOro 3acopeHust punsTpa Yyactulamm,
pe3ynkTaTbl UCTIbITAHUI aHHYNUPYIOTCA. B 3TOM cnyvae ucnbitaHne AOIMKHO ObITb MOBTOPEHO NMPU MEHbLLEM
pacxoae u/unu ¢ 66nbIMM guameTpom dmnerpa.

7.9.4 OcTtaHoBKa ABurartens

Ecnu apurarenb BoO BpeMs NPOBEAEHUA UCNLITATENLHOrO LMKNa OCTAHABNMBANCA, TO K CreayloLemy
MyCcKy OH AOofkeH ObiTb NOATOTOBMEH 3aHOBO, @ UCMLITAHMA AOSMKHLI ObITb NOBTOpEHbI. Npu oTkase nboro
KOMMOHEHTA UCNbITaTenbHOW annaparypsl BO BPEMS MPOBEAEHUA UCMILITATENBHOIO LUKIa pe3yrnbTarbl UCHbI-
TaHW aHHYNUPYIOTCA.

7.9.5 [eiicTBUA NO 3aBEPLUEHUU UCNbITAHUNA

Mo 3aBepLUEHUN UCTIbITAHMIT OCTAHABNMBAETCA HAcoC nNpob6ooTbopa YacTuy U NpekpaLlaeTcs uamepe-
HWE MaccoBOro pacxoaa oTpaboTaBLuMX ra3os, o6bema pasbaBrneHHbIX 0TpaboTaBLUMX Fa30B, a TaKkKe pac-
X0[a ra3oB Ha BXoAe B Npo60o0TOOpPHbIE MELKK. B crnyyae ncnonb3oBaHuWsA MHTErpUpyioLen CUCTeMbI aHanu-
3aropa 3abop npob NpPoAOMKAETCA A0 UCTEYEHUS BPEMEHU peakunum CUCTEMBI.

Mocne 3aBepLUEHUst UCNbITAHUI U3MEPEHME KOHLUEHTPpaUUK 3arpsasHuTenein B npo600TOOPHbIX MeLKax
JOMKHO ObIThb BLINOMHEHO Kak MOXHO ObiCTpee, He nosaHee Yem Yepe3 20 MUH. NOCNe OKOHYaHUsa ucnbiTa-
TENbHOrOo LmMKna.
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Mo 3aBepLUeHUU UCNbITAHUN AOIMKHA ObIiTb BbINONHEHA KOHTPOMbHAs NOBEpPKA aHanu3aTtopos ¢ NOMo-
LUbIO HYNMEBOIO rasa U NOBEPOYHOIO rasa TOro e coctasa. UcnbiTaHne cuuTaeTca AencTBUTENbHbIM, ecnu
pa3HOCTb MeXay pe3ynbTataMu NOBEPKU aHanU3aTopoB, BLIMOSMHEHHbIX 40 M MOCME UCNbITAHWIA, HEe NPeBbl-
waet 2 %.

OUNLTPbl YaCTULL 1I0IDKHBI ObITb BO3BPALLEHbI B BECOBYIO KAMEPY HE No3aHee yeM yepes 14 nocne OKoH-
YyaHusi ucnbiTanuin. Mepea B3BELUMBAHMEM OHU AOIDPKHLI ObITh BhiAEPXKaHbI HE MEeHee yaca B vawike eTpum,
3aLULLEHHOW OT NPOHUKHOBEHUA MbINKU, HO UMEIOLLIEN A0CTYN Bo3ayxa. Macca cdunstpoB (BpyTTO) AOSMKHA
ObITb 3anucaHa.

8 MNpuHUMNbLI U3MepeHus BbIOPOCOB

8.1 O6wue nonoxeHus

Huwxe onucaHbl ABa NpUMHUMNA U3MEpeHUsi, KoTopble, Byayumn yHKUMOHANLHO PaBHOLIEHHBLIMU, MOTYT
AaBaTb HECKOJbKO OTNUYAIOLLUMECS pe3ynbTartbl, 8 UMEHHO:

- M3MepeHue TeKyLLIMX 3HaYeHU coaepXkaHusi rasoobpasHbiX NPOAYKTOB BEAETCA B NMOTOKe Hepa3bas-
FIeHHbIX 0TPaBGOoTaBLUMX rA30B HEMNPEPbLIBHO, @ U3MEPEHUe COAEPXXaHUA YacTUL, BEAETCS C MOMOLLBIO YacTuy-
HOMNOTOYHOMN CUCTEMbI pa3baBneHus, unu

- U3MepeHue coaepkaHusl ra3o00pasHbIX NPOAYKTOB U 4acTUL BEAETCS C MOMOLLbLIO NMOSTHOMOTOYHOM
cuctembl pasbaeneHus (cuctemol CVS).

Honyckaetcs npuMeHeHue nioboro coveTaHUs ykasaHHbIX Bbile NPUHLMMNOB (HanpuMep, ra3oobpasHblie
NPOAYKTbI U3MEPSIOTCS B NOTOKE Hepa3baBneHHbIX 0TpaboTasBLUMX ra3oB, a CoAep)KaHue YacTuLy usmepsieTca
C NOMOLLLIO NOSIHOMNOTOYHOW CUCTEMBI).

8.2 3KBUBASIEHTHOCTb

MamepeHue BbIOPOCOB ra3o06pas3sHbiX NMPOAYKTOB M YacTul oTpaboTaBLUMX ra3oB ABUraTens AOIDKHO
NpOu3BOAUTLCA METOAaMU, ONUCaHHbIMK B pasaenax 11 u 12. B ykasaHHbIX pazgenax npuBoasTCs ONMCaHUA
pPEKOMEHAYEMbIX CUCTEM aHanu3a razoobpasHbix BbIOPOCOB (pasaen 11), a Takke peKOMeHAYEeMbIX CUCTEM
pasbaeneHus n npobootbopa (pasaen 12).

[onyckaetcsi Takke NPpUMEHEHWe ApYrux CUCTEM M aHanu3aTtopoB, eCnu OHM obBecneynBaloT IKBUBA-
NEHTHble pe3ynbTaTbl. OKBUBANEHTHOCTb M3MEPUTENbHOW CUCTEMbI AOMDKHA MOATBEMKAATLCH aHanuM3oMm
Koppensaumm no cemu (Kak MMHUMYM) oBpasuaMm mexay paccmarpuBaeMon CUCTEMON U OAHOW U3 CUCTEM,
[J0MycKaeMblX HACTOSALLUMM CTaHAapTOM. TepMUH «pe3ynbTaTbly B JAHHOM Crydyae OTHOCUTCS K CpefHEeB3Be-
LLeHHOMY (Mo onpeaeneHHOMY LUKIY) 3Ha4eHUIO BpeaHbIX BbIOpOCcoB. KoppensuuoHHbIE UCNLITAHUS OOIDKHbI
NPOBOAUTLCA B OAHON 1 TOW e nabopatopuu, B OAHON U TON XK€ UCNbITATENbHON KaMepe U Ha OHOM U TOM
e asuratene. Ona ucnbiTaHui BbIOMPAETCA MCNbITATENbHbIA LMK, NOAXOASALUMA ANS AAHHOTO ABUraTens.
OKBMBANEHTHOCTb ABYX NP0oO (YCPEAHEHHbLIX 3HAYEHWI) ONPeaensaeTcsl No CTaTUCTUYECKOMY f-KpUTEpUIO, Kak
9T0 OMUCAHO B NpUNoXeHun B, npu ycrosuu, 4to 06a pesynerata nofyveHbl B OA4HOI naboparopuu, Ha 04HOM
UCnbITaTeNIbHOM CTEHAE U MPU OAMHAKOBbLIX NapameTpax pexmma asuratensi. AHOMasbHble 3Ha4YeHUs1 BbIOpo-
coB onpeaenstoTcs no ISO 5725-2 u uckno4arotca us 6asbl AaHHbIX 3kcnepuMeHTa. CUCTEMDI, UCNONb3yeMble
B UCMbITAHUAX HA KOPPENAUMIO, AOMKHbI ObITb 3a8BNEHbI O HaYana UCMbITAHWI U COrnacoBaHbl BCEMU 3a-
NHTEpeCOBaHHbIMU CTOPOHAMM.

Onsa Toro ytobbl HOBasA cucTema Obina AONyLeHa K U3MepPeHUsAM No JaHHOMY CTaHAApTy, €€ 9KBUBA-
NeHTHOCTb AO0IMKHa ObITb noagreep kaeHa pacHeTamu NnOBTOPAEMOCTU U BOCNPOU3BOAMMOCTHU, BbINOJTHEHHBIMU
cornacHo 1SO 5725-2.

8.3 ToyHOCTb

[ns uamepeHust BpeaHsix BbIBPOCOB ABUraTeNei AOMKHO UCNONbL30BaTLCA 000pyAOBaHKUE, ONUCAH-
HOe B HacTosilem craHaapte. O6opyaoBaHue ANA U3MEPEHUs pacxoda, AaBMEeHUS U TemnepaTtypbl B
HacTosileM cTaHaapTe nogpobHO He paccmaTpuBaeTca. 34eCb NPMBOAATCA TOMbKO TPeBoBaHMA K TOY-
HOCTM Takoro obopyaoBaHusl, HeoOXoANUMOW ANA N3MEPEHUa coaepXxaHus BpeaHbIX BbiOpocos. N3mepu-
TenbHble NPUBOPLI AOMKHbI OblTb MOBEPEHbLI B COOTBETCTBUU C NONOXKEHUSIMU HOPMATUBHbLIX OKYMEHTOB,
AeWCTBYIOLMX HA JaHHOM NPOM3BOACTBE, UMM B COOTBETCTBUMM C TPeOOBAHUSIMU U3TOTOBUTENEN AaHHbIX
npubopos.

MoBepka BCEX U3MEPUTENbHbBIX MPUBOPOB AOMKHA ObITb AOKYMEHTUPOBAHA B COOTBETCTBUM C HALMO-
HanbHbLIMKU CTaHAApPTaMK, U 0TBEYaTb TpeOoBaHWAM, NpuBeAEHHbIM B Tabnuue 5.
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Tabnuuya 5—TpeaensHo AONYCTUMbIE 3HAYEHWUS OTKIOHEHWUI NOKasaHWii namepuTenbHbIX Npubopos

MyHKT N3mepsemblil napameTp MpeAeneHO JOMYCTUMOE OTKNOHEHUE

1 YacToTa BpalleHus gBurarens * 2 % nokasaHusa npudopa uUnu * 1 % MakcUMarnbHOro 3Ha4YeHUsi
(6onbluee U3 STUX ABYX 3HAYEHMIA)

2 KpyTawuin MOMeHT t 2 % nokasaHus npubopa unu + 1 % MakcumanbHoro 3Ha4eHus
(BonbLuee U3 STUX ABYX 3HAYEHMIA)

3 Pacxop Tonnuea * 2 % MaKcMManbHoro pacxoaa Tonnuea ABUraTens

4 Pacxop Bosayxa * 2 % nokasaHws npubopa unu = 1 % MakCMMarnbHOro 3Ha4eHust
(6onblUee U3 3TUX ABYX 3HAYEHMIA)

5 Pacxop oTpaboTaBLUKUX ra3oB t 2,5 % nokasaHus npubopa unu * 1,5 % MakCcUManbHOro 3Ha4YeHUs!
(Gonbluee W3 3TUX BYX 3HAYEHUIA)

6 Temnepatypa <600 K + 2 K abe.

7 Temnepatypa > 600 K + 1 % nokasaHus npubopa

8 [aBneHue oTpaboTaBLUKX rasoB + 0,2 klMa abc.

9 Pa3pexeHue Ha Brycke + 0,05 klMa abc.

10 ATMocepHoe faBrneHune + 0,1 klMa abe.

11 Opyrvie faBneHus + 0,1 kMNa abe.

12 ABcortoTHas BNaXHOCTb * 5 % nokasaHus npubopa

13 Pacxopn pasbasnstoLlero Bo3ayxa * 2 % noka3aHua npubopa

14 Pacxog pas6aBneHHbIX + 2 % nokasaHusi npubopa

oTpaboTaBLUKX ra3oB

9 OnpepeneHune coaepXXaHMUA ra3ooo6pasHbIX NPOAYKTOB
B Hepa3baBrneHHbIX OTpaboTaBwWUX rasax U onpeaerieHne coaepxaHus yacTuy,
C NOMOLLbLIO YaCTUYHOMNOTOYHOM CUCTEMbI pa3baBneHus

9.1 O6wuMe NONoXeHust

3HayeHns1 MaccoBbIX BbLIOPOCOB ra3o00pa3HbIX NPOAYKTOB PACCHUTLIBAIOTCA NYTEM YMHOXEHUSI CUrHa-
FIOB MFHOBEHHbIX TEKYLUMX 3HAYEHWI KOHLEHTpauuu NPOAYKTOB HA COOTBETCTBYIOLLEE MIHOBEHHOE 3Hauye-
Hue pacxoaa oTpaboraBLumx ra3oB. MaccoBblili pacxof oTpaboTaBLUMX ra3oB U3MEPAETCA HENOCPEACTBEHHO
WIM paccUYMTbIBAETCA METOAAMMU, ONMUCAHHBLIMKU B 9.2.4 (M3MepeHue pacxoaoB BO3ayxa Ha BNyCKE U TOMNMUBA),
9.2.5 (C NOMOLLLIO MHAUKATOPHOTIO rasa) unu 9.2.6 (MsmepeHue pacxoja Bo3gyxa Ha BMycke U COOTHOLUEHMS
«BO3ayx/Tonnueoy). Mpu aTom 0coboe BHUMAHUE crneayeT o6paTuTb HA BO3MOXKHbIE pPas3nuuus BO BPEMEHU
peakuumn pasHbiX NPUOOPOB. 3TU pPa3nNUIUa AOIDKHbI YYUTLIBATLCA NOCPEACTBOM BbIpABHMBAHUSA CUrHAmNoOB Nno
BpeMeHm (cm. 9.3.3).

Mpu namepeHun coaep>kaHmsa 4acTuL, CUrHasnbl MO MacCOBOMY pacxofy oTpaboTaBLUMX ra30B AODKHbI
MCNonb30BaTbCA ANA NOAAEMKAHMS NPONOPLMOHANBHOCTU MeXAy HakonneHuem npobbl U MacCOBbLIM pac-
X0A40M OTpaboTaBLUMX ra3oB NPU UCMOMNb30BAHUM YACTUHHOMOTOUYHON CUCTEMbI pa3baeneHus. CTeneHb Npo-
NOpLUUOHANbLHOCTU OLIEHUBAETCH C MOMOLLBIO aHanu3a perpeccum Mexay HakonseHueMm npodbl U MACCOBLIM
pacxogom oTpaboraBLumx ra3os (CM. 9.4.3).

O6ulas cxema n3aMepeHUil NokasaHa Ha PUCYHKe 2.

9.2 OnpegerieHne MacCoBOro pacxoAa oTpaGoTaBlWIMX ra3oB

9.2.1 O6wWwMe NonoXeHunA

Ina pacuyeta coaep)xaHus BbIOPOCOB B Hepa3baBreHHbIX 0Tpab0TaBLLMX ra3ax U A ynpaBneHus 4actuy-
HOMNOTOYHON CUCTEMON pa3baBneHust HeoBXoAMMO 3HaTb MacCcOBbI pacxohd oTpaboTaBLLMX ra3os. Ans onpe-
AeneHust MacCcoBOro pacxoaa oTpaboTaBLLMX ra30B MOXHO UCMONb30BaTh METOAbI, ONUCAHHbIE B 9.2.3—9.2.6.
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1 — pacxop 0TpaboTaBLUMX ra30B; 2 — 3HaUeHUs pacxoaa; 3 — pasGaensioLmii BO3AYX; 4 — ynpaBneHue pacxoioMm;
5 — yacTuyHONOTOYHan cUcTemMa pa3baBneHusi; 6 — aHanuaaTop oTpPaboTaBLLUMX ra30B; 7 — BbIUUCHEHUST;
8 — Gnok ynpasneHus; 9 — pacxos Tonnuea; 10 — asuratens; 17 — pacxop, Bo3ayxa Ha Brnycke

PucyHok 2 — Cxema usMepeHuid B MONMHONOTOYHOW/MaCTUYHOMNOTOMHOW cucTeMax pasbaBneHust

9.2.2 Bpemn oTKNuKa

Mpw pacyetax BbIGPOCOB NOGLIM U3 ONMCAHHBIX HUXE METOAOB BPEMS OTKNMKA HE AOMKHO NPeBbILLIATH
npeaensHo A0oMyCTUMOro BPEMEHM OTKIIUKA aHanusaropa, onpeaensieMoro B cooreerctanm ¢ 11.3.2.

Ana ynpaBneHns 4acTM4HONOTOYHOW CUCTEMOIA pa3baBneHusi BpeMsa OTKNUKa CUCTEMbI AOMKHO ObiTb
HebonbLwmM. [ns 4aCTUMHONOTOUHOW CUCTEMBI pa3baBreHusi, yNpaBnsemMoi B peXXuMe peanbHOro BpeMEHHU,
BPEMS OTKIIMKa He AOMKHO npesbiwath 0,3 ¢. [N YaCTUYHONOTOMHON CUCTEMbI pa3baBneHusl C NPOrHoCTU-
YecKUM anropuTMOM ynpasieHUs!, OCHOBaHHbBIM Ha 3anucAX NpeALIeCTBOBaBLLMX UCTILITAHUA, BPeMS OTKITMKa
CUCTEMbI U3MEPEHUS pacxoa 0TpaboTaBLUMX ra3oB He AOTDKHO NpeBbILATH 5 C; NpY 3TOM BpeMsl HapacTaHusi
curHana He JOMKHO npesbiaTth 1 ¢. Bpema oTknuka CUCTEMBI JOMKHO ObiTb YKa3aHO B MHCTPYKLUUW M3roTo-
BUTENA namepuTenbHoro npubopa. TpeGoBaHNA K BPEMEHW OTKIIMKA CUCTEMBI A1 MOTHONOTOYHOW U YacTuy-
HOMOTO4HOI cUcTeM npueefeHsl B 9.4.3.

9.2.3 MeToa NpsiIMOro U3MepeHus

lMpsiMoe usMepeHne Tekyllero pacxoga oTpaboTaBLUMX ra30B MOXET NPOM3BOAUTLCA TaKUMU YCTPOiA-
CTBaMy, Kak:

- AaTyuKku nepenaga AasfieHus TMna pacxogomepHoro conna (cMm. 1ISO 5167);

- YNbTpasByKOBOM pacXxoaoMep unm

- BUXPEBOW pacxogoMep.

[lormkHbl BbITh NPUHSATBLI MEPbI A4S NpeAoTBpaLLEeHUs OLLMOOK M3MepeHUsl, CMOCOBHbIX NOBAWATL Ha TOY-
HOCTb onpefeneHus Bbibpocos. K yucny Takux Mep OTHOCUTCS, B YACTHOCTU, TOYHas yCTaHOBKa U3MepuUTenb-
HOro yCTpoWCTBA B BbiMYCKHOM TpaKTe ABUratensi, ¢ TWarernbHbiM cobniogeHneM pekomeHaaLuii N3rotoeuTe-
NSl U B COOTBETCTBUM C HaaNexallei UHXeHepHol npakTukoi. MnasHoe, YToBbl ycTaHOBKa M3MepUTENbHOro
YCTpOWCTBa HE OKa3blBasia BNMSIHMA Ha NapaMeTpbl paboTbl ABUraTens u nokasarenu BbIGpocoB.

ToyHOCTb pacxoAoMepoB AOMMKHa COOTBETCTBOBAaTh TpeboBaHMsIM, NpUBeAEHHbIM B pasfene 8.3.

9.2.4 MeToa u3MepeHUs pacxofl0B BO3lyXa U TOMNMBa

B xoae vcnbiTaHuiA M3MepsIloTCSl pacxo/ibl BO3/lyXa M TOMNMBA C NMOMOLLbIO COOTBETCTBYIOLUX pacXoAo-
mepoB. Pacxop oTpaboTaBLUMX ra30B pacCYUTbLIBAETCS Mo popMyre:

Gmew,i = Imaw,i * I (ANs BNaXHbIX ra30B). 6)

ToYHOCTb NPUMEHSIEMBIX PacxoAOMEpOB JOMKHA COOTBETCTBOBaTh TpeboBaHusm 8.3, a Take Tpebosa-
HUSIM, NpeabsABISEMbIM K TOMHOCTU OnpeAeneHns pacxoaa oTpaboTaBLLMX ra3oB.

9.2.5 MeToa usMmepeHUs UHAUKATOPHLIM ra3om

JaHHbIA MeTo COCTOUT B U3MEPEHUN KOHLIEHTpaLUMKM UHAUKATOPHOro rasa B oTpaboTaBlumnX rasax.
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MN3BeCTHOE KONMYECTBO MHEPTHOIO rasa (Hanpumep, YUCTOro renusl) BBOAUTCS B oTpaborasLume rasbl B
Ka4ecTBe uHAMKATopa. DTOT ra3s B BbiNyckHOW Tpybe pasbasnsaercsa orpaboTaBluMMmM rasamm U CMELLMBAETCS C
HUMU, HO HE BCTYNAET C HUMM B peakumio. [locne 3Toro NPon3BoAUTCA U3MEPEHNE KOHLIEHTPALIMU UHEPTHOIO
rasa B npo6e orpaboTaBLUMX ra30B.

Onsa Toro 4To6bl 06eCcneYnTb NONHOE NepeMeLLMBaHUE UHANKATOPHOIO rasa ¢ oTpaboTaBLLMM ra3om, OT-
60p Npo6 oTpaboTaBLUKMX ra30B AOIDKEH NMPOM3BOAUTLCS HA PACCTOSIHUM OT TOMKW BBOJA MHAMKATOPHOIO rasa,
paBHOM Kak MuHMMYM 30 aMameTpam BbiNyCKHOW TpyGbl, HO B M0GOM criydae He meHee 1 M Mo XoAy MoTokKa.
YkasaHHOe pacCTOSAHUE MOXET ObiTb YMEHBLLEHO, ECNU NPU 3TOM 0BECneYnBaeTCA NONHOE NepeMELLIMBAHUE,
4YTO AOMKHO ObITb NOATBEPKAEHO CPABHEHUEM KOHLEHTPALMU UHANKATOPHOTO ra3a C STanOHHOM KOHLEHTpa-
uuen, M3MepeHHOI Npu Nogaye MHAMKATOPHOIO ra3a Ha BXoA ABuratens.

Pacxoa WHAMKATOPHOTO rasa [OMKEeH YCTAHABNMBATLCA TAKUM, YTOObI €r0 KOHLIEHTpaLus nocne nepe-
melwmBaHusa (npu pabGoTe ABuratens Ha XONOCTOM X0Ay) Haxoaunack B npeaenax guvanasoHa U3MEepeHusi
NPUMEHSAEMOr0 rasoaHanusaropa.

Pacxop oTpaboTaBLuMX ra3oB paccuMTbiBaeTcsA No hopmyne:

QytPe
Gmew,i = —60 ) )
(Cmix,i —C )
TA€ Gney i — TEKylUEee 3HaYeHne MaccoBOro pacxoaa pasGasneHHbIX oTpaboTaBLUNX rasos, Kr/c;
G4  — PacxoA MHAMKATOPHOrO rasa, cM3/MuH;
Cmixi — TeKyllee 3HauYeHUe KOHLIEHTPaLmM MHANKATOPHOrO rasa nocre nepemewumnBaHms, ppm;
Pe — MNOTHOCTbL MHAMKATOPHOTO rasa, kr/mS (cM. Tabnuuy 1);
Cy — ()oHOBAA KOHUEHTPaALMA MHAUKATOPHOrO ra3a BO BNYCKHOM KOMMEKTope, ppm.

®0oHOBasA KOHLUEHTPaLMA UHANKATOPHOTO rasa (C,) MOXeT ObITb OnpeaeneHa Kak cpeaHee sHayeHne pe-
3ynbTaToB ABYX U3MEPEHUI — HENOCPEACTBEHHO Nepes Havanom UCTILITAHUA U NOCNE UCMbITAHUS.

Ecnu dhoHOBas kOHUEHTpauusa coctasnsaeT meHee 1 % KOHUeHTpauum UHAUKATOPHOrO rasa nocne nepe-
MELUMBAHUSA (Cryiy i) MPYU MAKCMMANbLHOM pacxoae 0TpaGoTaBLUMX rasos, TO (DOHOBON KOHLEHTPaLUMER MOXHO
npeHedpeyb.

CucreMa B LENOM AOMMKHA OTBEYaTb TPeOOBaHUAM TOYHOCTU U3MEPEHUS pacxoaa oTpaboTaBLUMX ra30B,
U AO0MKHA GbITb oTKanubpoBaHa B COOTBETCTBUM C 11.3.4.

9.2.6 MeToa u3mMepeHus ¢ NOMOLL LI pacxoaa Bo3yXa U COOTHOWEHUA «BO3AyX/TONNMUBO»

[aHHbIN MeToa COCTOUT B pacyeTe MaccoBOro pacxofa oTpaboTaBLuMX ra3oB No U3BECTHLIM 3HAYEHUAM
pacxoja Bo3yxa U COOTHOLUEHUS «BO34YX/TOMIIUBOY.

MrHoBeHHBIN MaccoBbIN pacxod 0TpaboTaBLUMX rA30B PACCHUTLIBAETCA NO Crieaylowwen opmMyne:

1
Gmewi = Omawi 1+—J, 8
ew,| maw,| [ A/':St%.‘ ( )

o €
138,0(B+Z—§+yj

rae, Al Fy = , ()]
12,0118 + 1,007940 + 15,9994¢ + 14,00675 + 32,0657
1_ 200107
oo 107 4| |a 3560, ¢ &
100 — -€© —ye 107 4| T 2 Oy + 107
B HC 4 10 272 (Cco2 o )
3,5-¢CO,
A= PR » 9 ; (10)
4’764(B+Z—§+Y)(CCOZ +Cco 107" + 6y -10 )
rae A/Fy — CTeXMoMeTpU4ecKoe COOTHOLLIEHNE «BO3AYX/TOMSIMBO», KI/KT;
A — ko3bdPuUMeHT n3bbiTka BO3AyXa;
Ccp, — KOHLEHTpaLMs Cyxoro CO,, %;
Cco — KoHueHTpaumsa cyxoro CO, %;
Cyc — koHueHTpaumsa HC, ppm.
M puMedaHue — [3 MOXET ObITb paBHO 1 Ana TonnuBa Ha yITIepO,qHOVI OCHOBe, U 0— AndA Tonnuea Ha BOAO-

pofHoW ocHoBe.
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TOYHOCTb BO34YLLUHOMO pacxoaoMepa A0MmKHA 0TBeYaTb TpeboBaHusAM pasgena 8.3, TOMHOCTb aHanu3sa-
Topa CO, aomkHa oTeedarb TpeGoBaHnAM 11.1, @ TOYHOCTL BCEW CUCTEMbI A0MMKHA OTBEYaTh TPeGoBaHUAM,
npeabsBAsEMbIM K U3MEPEHUIO pacxoaa oTpaboTaBLUKX ra3oB.

Ons usmepeHus koapduumenTa nsbbiTka Bo3gyxa AONYCKAETCA NCNONb30BaHME COOTBETCTBYIOLLEN 13-
MEpUTENbHON annapartypbl, HaNpUMep, LUPKOHUEBbIX AAaTYMKOB, OTBEYaoLWmxX TpeboBannsam 11.2.9.

9.3 OnpepgeneHue cogepxaHua ra3oo6pasHbIx NPOAYKTOB

9.3.1 O6wme nonoxeHus

CopgepxaHue razoo6pasHbIx NPOAYKTOB B OTpabOoTaBLUMX ra3ax UCMbITEIBAEMOTO ABUTaTenNs AOSHKHO U3-
MepATbCA MeToAgaMu, ONUCaHHbLIMU B pasaene 11. MNpu 3TOM UX cogepxaHne A0SKHO ONnpeaensiTbCa B Hepas-
OaBneHHbIX 0TpaboTaBLUMX ra3ax. MopsaoK OLEHKM AaHHBIX M pac4yeToB onucaH B 9.3.3 n 9.3.4.

9.3.2 OT60p Npo6 Ansa aHanu3a rasoo6pasHbIX BbIOPOCOB

Mpo6ooTOOPHMKN ra3006pasHbix BbIGPOCOB AOMXKHbI YCTAHABNWBATLCA HA PAacCTOSIHUM OT BbIXOAA M3
BbIMYCKHON CMCTEMbI NO XOA4Y MOTOKA, PABHOMY Kak MWHMUMYM TpPeM AuWaMeTpam BbiMyCKHOW TPyObl, HO He
meHee 0,5 M, Npy 3TOM OHU JOIKHBI HAXOAUTLCA AOCTATOMHO ONKU3KO K ABUTaTENio — HAa TaKOM PacCTOSIHUM,
yToObI TEMNEPAaTYPa OTPabOTaBLUMX ra30B B MECTE YCTaHOBKM Obina He meHee 343 K (70 °C).

B MHorouunuHapoBOM ABUraTene, UMeoLWwem pa3BeTBNEHHbIN BbINYCKHOW KONNEKTOpP, BxoA npobooTbop-
HWKa JOIDKEeH pacnonaratbCs Ha pacCTOAHUK OT ABUraTens, A0CTaTOMHOM ANs TOro, YToObl Npoba 0CTOBEPHO
npeacraBnsana yocpeaHeHHbIe N0 BCEM LMUMAMHAPAM 3HAYEHWUS NpOoAyKTOB OTpaboTaBluMx rasoB. B mHoroum-
NUHAPOBLIX ABUIaTensx C SBHO BbIPAXEHHbIM pa3faeneHneM BbiNyCKHbIX KOMMEKTOPOB Ha rpynnbl (Kak 310
UMEET MecTo, Hanpumep, B V-00pa3Hbix ABuratensax) Npo6ooTOOPHUK PeKOMEHAYETCS yCTaHaBNUBAaTh 3a TOY-
KOW CrUSAAHUA BbINYCKHbIX KONMEKTOPOB NO XOAY NOTOKa. Tam, rae No TEXHUYECKUM NMpudMHaM caenarb aTo
3aTpyaHMTENBHO, Aonyckaerca 6pate Npoby M3 OAHONM Fpynnbl KOSIEKTOPOB, 8 UMEHHO U3 TON, B KOTOPOM
cogepxxanne CO, Bblie. MoryT ncnonb3oBarbca U Apyrue MeToibl, KOPPENsLMA KOTOPbIX G NPUBEAEHHBIMU
BbILLE METOAaMU NOATBEPXKAEHA. B pacyeTax BbIGPOCOB AOMKEH UCTONb30BATLCS NONHbIA MACCOBbIN Pacxof,
oTpaboTaBLUMX ra3oB..

Ecnu gBuratens o6opyaoBaH CUCTEMON OYUCTKM OTPAOOTaBLLMX ra3oB, OTOOP Npo6 AOMMKEH NPOU3BO-
AWTBCA NOCMEe NPOXOXAeHUs OTPaboTaBLUMX ra30B YePe3 CUCTEMY OYUCTKMU.

9.3.3 OueHkKa gaHHbIX

nsa oueHku rasooGpasHbIX BLIOPOCOB KOHLEHTpauua 3arpssHenuin (HC, CO u NO,), a Takke macco-
BbIi pacxod oTpaboTaBLUKMX ra3oB AOIMKHLI NEPUOAUYECKN U3MEPATLCA U PEMMCTPUPOBATLCA KOMMLIOTEPHO
CUCTEMOW C 4acToTon He MeHee 2 IMy. Bce ocranbHbie usmepsieMble BEMUYMHBI AOKHBI PEMMCTPUPOBATLCS C
yacToToi He MeHee 1 'u. Ecnn ucnonb3ylotcs aHanoroBble aHanu3aTopsbl, TO 40MKHA BECTUCH HeNpepbiBHas
3anuCb UX BbIXOAHOrO CUrHana, a Npu OLEHKE NOMyYEeHHbIX AAHHbIX A0SMKHbI BBOAUTLCA AAHHbIE KAanNnUMOpPOBKU
aHanu3aTtopos — NGO HENOCPEACTBEHHO (B PEXMME peanbHOro BpemMeHu), NGo No 3aBepLUEHUN UCTIbITAHWIA.

[na pac4eToB MaCcCOBbIX PacxofoB razoobpasHbix BbIGpOCOB He0OXx0aMMO obecneunTb CUHXPOHU3a-
L1I0 BO BPEMEHU 3annUCen KOHLIEHTpaLMUK 3arpsisHUTENEen U MaccoBOro pacxoaa oTpaboTaBLLMX A30B 3a CHET
yyeTa BpeMeHu npeobpasosaHus (onpeaeneHue BpemMeHn npeobpasoBaHua — cm. 3.15). [Ins 3T0ro AOIMKHO
ObITb ONPEeAeneHo M 3aperMcTPMpOBaHO BPEMS OTKNMKA KaXKAoro aHanmsatopa razoofpasHbix BbIGPOCOB K
CUCTEMbI U3MEPEHUSA pacxoaa oTpaboTaBLumx ra3os (CM. 11.3.2 n 9.2.2 COOTBETCTBEHHO).

9.3.4 PacyeT MaccoBbIX BbIOpOCOB

9.3.4.1 OBLuMe NonoXeHus

MaccoBble BbIGpoCh! ra30006pa3sHbIx NPOAYKTOB (B rpaMMaXx Ha UCTbITaHUE) PEKOMEHAYETCS ONpeAenaTh
nyTeM noacyeTa TekyLmx (MrHOBEHHbIX) 3HaYEHUii BbIOPOCOB NO MX KOHUEHTpaLmMKu B Hepa3baBneHHbIX oTpa-
GoTaBLUMX rasax — 3HaYEeHUsIM U U3 Tabnuupl 6 1 MaccoBoMy pacxody oTpaboTaBLLUMX ra30B, CUHXPOHU3NPO-
BaHHbIX MO BPEMEHW B COOTBETCTBUU € 9.3.3, U UHTErpUPOBAHUA MTHOBEHHbLIX 3HAYEHUIN MO BPEMEHMU HA NpO-
TSDKEHUM LMKna B cooTBeTcTBUM € 9.3.4.2. KOHLEHTpaLmMK XenaTenbHO onpeaensTb No BNaXXHOMy rasy. Ecnu
KOHLUEHTpauuu Obinn onpeaerieHbl Mo CyxoMy rasy, To nepes Tem Kak NpUcTynuTb K mobbiM Nocneayiowmm
pacyetam, HeoBx0aMMO BHECTM MOMPABKY HA BIAXXHOCTb B Pe3ynbTaTbhl U3MEPEHUSA MIHOBEHHbIX 3HAYEHWUI
cornacHo 9.3.5.

Kpome TOro, no npeaBapuTENbHOMY COIMALUEHWIO MEXAY 3aWHTepeCOBaHHbIMU CTOPOHaMM, NpU pac-
YeTax MaccoBbIX BbIGPOCOB MOXHO MOMb30BaTbCH TOUHLIMKU ¢hopMmynamu 9.3.4.3. TouHble OPMYNbI JOMKHbI
UCMOMb30BaTLCA ANA PACHETOB B CNEAYIOWMX Cry4vasx: KOrga NpUMeHseTcs TONMMBO, OTCYTCTBYIOLLEE B Ta-
Onuue 6, Korga UCnonbL3yTCs HECKOSbKO BUAOB TOMNNMBA, & TAKXKE B CNydYae BO3HUKHOBEHUS Pa3HOTMAacHuii.
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Mpumep pacyeta npuBeaeH B NpunoXxxeHuu E.
9.3.4.2 MeToA pac4yeta Ha OCHOBE TabNUUHbLIX 3HAYEHUIA
Pacuet ocyLLecTBnAIOT No cneaytowen opmyne:

i=n
Myas = 2ugascgasvignewvi; (B rpammax Ha UCrbITaHue), (11)
i-n
TA€ Uy — OTHOLUEHME NIOTHOCTU AAHHOTO NPOAYKTA OTPAGOTaBLUMX ra3oB K MNIIOTHOCTH OTPaGOTaBLUMX
rasos;
Cgas,i — KOHLEHTPALWA COOTBETCTBYIOLLErO NPOAYKTA BO BNaXHbIX OTPAbOTaBLUMX ra3ax, ppm;
Onew,i — TeKyLliee 3Ha4YeHMe MacCoBOro pacxoAa pas3baBneHHbIX OTpaboTaBLUNX ra3oB, Kr/c;

— vacrorta orbopa npo6, lNy;
n — YUCIO U3MEPEHUNA.

B pacuerax NO, crneayeT ucnonb3oBarb K09(h(MUMEHT NONPaBKN HA BMIAXHOCTb knh p, Onpeaensembli
cornacHo 9.3.6.

N3mepeHHOe MFHOBEHHOE 3Ha4yeHWe KOHLEHTpauuu AOSHKHO OblTb NEPeCHMTAHO HA BRAXHLIN a3 co-
rnacHo 9.3.5, ecnu naMepeHusa He NPOBOAMINUCH ANA YXXe BNAXHOro rasa.

B tabnuue 6 npuseaeHbl 3HaYeHNA U AN psaa KOMNOHEHTOB N0 HEKOTOPLIM BMAAM TONAMBA, HA OCHOBE
CBOWCTB uUAeanbHOro rasa.

Tabnuya 6 — 3HaueHUs U B NOTOKe HepasbaBreHHbIX OTpaboTaBLUMX Fa30B U NIIOTHOCTU ANS Pa3NUYHBIX NPOAYKTOB
oTpaboTaBLUKX ra3os

ras NOx co HC co, 0, CH, HCHO CH3OH

Pgas [kr/M3] 2,053 1,250 a 1,963 6 1,4277 0,716 1,340 1,430

Tonnmeo Pe KoadduupenT u, P
OusencHoe | 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 | 0,001 132 | 0,000 568 | 0,001 062 | 0,001 134

STaHon 1,275 7 | 0,001 609 | 0,000 980 | 0,000 805 | 0,001 539 | 0,001 119 | 0,000 561 | 0,001 050 | 0,001 121

Mpupoa- 1,266 1 | 0,001 621 | 0,000 987 |0,000 5584| 0,001 551 | 0,001 128 | 0,000 565 | 0,001 058 | 0,001 129
HbliA rasc

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 10,001 102

2 B 3aBMCHMOCTM OT BMAa TonnvBa.

b Mpwn A = 2, BnaxHblil Boaayx, 273 K, 101,3 kla.

¢ TouHocTb U B npeaenax 0,2 % ANS criegytowero coctasa Tonnuea (Macc.): C = 66—76 %, H = 22—25 %;
N = 0—12 %.

d NMHC Ha ocHoBe CHj g3 (Ans 06wwmux HC ncnonb3yetes KOSMMULNEHT Ug,g ANA CHy).

9.3.4.3 Metog pac4eta no To4HbIM popmynam

MaccoBble BbIBPOCHI AOIDKHLI PACCHMTLIBATLCA MO opMmyne (11). BMecTo TaONMYHbIX 3HAYEHUI, Ans
pacyera Ug,g AOMKHBI MCMONbL30BATLCS CreayioLLne dopmynbl. B cnegytowmx ¢popMynax npeanonaraercs,
YTO Cyag B dopmyne (11) MamepeHo unu nepecynTaHo B ppm.

Ugas = GAS / (M, o; -1000) (12)

nnun
Ugasi = Pgas / (Pe - 1000), (13)
rae Pgas = GAS /22,41 moxer GbiTb B3ATO, HANPUMeEP, U3 Tabnuub 6. (14)
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B tabnuue 6 npueeaeHbl 3HAYEHUS MNOTHOCTH Pgas ANA PAA NPOAYKTOB otpaGoTaBLuux raszos. Mone-
KynsapHasa macca otpaboTasLumx rasos M, ., AormkHa GbiTb onpeaeneHa Ans o6o6LeHHoro cocrasa Tonnusa
C[sHaOstsy cneayowmm obpasomM, npeanonaras, Yto TONMNBO CropaeT NoMHOCTbIO.

14 Gmf,i
Imaw,i
Mr,e,i = ; 3 - (15)
a,e,8 H, 10 L1
qu,i < 4 2 2 . 2% 1,00794 + 15,9994 M,air
Gmawi 12,0118 +1,007940 +15,9994¢ +14,00675 + 32,065y 1+ H, - 1073

MNOTHOCTL OTPaboTaBLUNX Fa30B p, PACCHNTLIBAETCA NO CrieayioLe opmyne:

1000+ H, +1000 (Gt / Ghnad)
" 773,4+1,2434H, + k1000 (G / Gad)

Pej (16)

rape kf + 0,055584WA|_|: - 0,0001 083WBET - 0,0001 562WGAM + 0,0079936WDEL + 0,0069978WEPS . (1 7)

9.3.4.4 Pacuer koHueHTpauun NMHC n CH, npu Hannumm oTaenuTenst HeMeTaHoBbIX dhpakLmi KoHUeH-
Tpauun NMHC n CH, paccuuTbIBaloTCA N0 CrieayloLmM hopmynam:

Cricwiocutter) (1= Em) = Cowicutter)

C = s 18
NMHC E _E, (18)
cHC(W/Cutter) - cHC(W/oCutter) (1 - EE)
Coyq = E E f (1 9)
£~ Ev
TA€ Crcwicuttery — KOHUeHTpaums HC B npoGe rasa, npoxoastei yepes NMC;
CricwioCuttery — KOHUeEHTpaums HC B npoGe rasa, nponyckaemoii B 06xoA (6aiinac) NMC;
M — MeTaHoBasi 3pEKTUBHOCTb, onpeaensemasn no 1ISO 8178-1, nyHkT 8.8.4.2;
Eg — graHoBas ahdekTUBHOCTBL, onpeaensemas no ISO 8178-1, nyHkr 8.8.4.3.
MpumedaHue — [lpu UCNonbL30BaHUM OTAENUTENSA HEMETAHOBLIX (PPaKLWiA BpeMA peakuun CUCTEMbl MOXET

npesblcuTs 10 C.

9.3.5 NonpaBka Ha BNaXHOCTb
Ecnu MrHOBEHHbIE 3HAYEHUSI KOHLIEHTPAaLMIA NPOAYKTOB BbiNn U3MEPEHDI AN CYXOro COCTOSAHUA, TO pe-
3ynbTaTthbl 4OMKHbI ObITh NEPeCcHUTaHb! ANA BNAXHOTO COCTOAAHMA NO crneayloLmm dopmynam:

Cwet = Kw Cary; (20)
12434H, + 1112wy -0

Gmad;
ky =|1— = 11,008 21
W 773,4+12434-H, + k -1000 n @

12434H, + 1112wy -0
Ky =|1- Gmaai /(1—&]; unm 22)
773,4+1,2434H, + 1000 P
Gmadi
ky = ! —Ky2- (23)
1+ 0,005(cg0, + 6o |
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Mpuyem
P 1,608H,
W2~ 7000 + (1,608H,)’ @4
rie p,  — AAaBrEHME BOASHbIX MAPOB NOCIE OXMNaXaaloLwen BaHHbl, KMa;

Py — nonHoe aTMocdepHoe aasnexue, klla;
a — MOSsIpHOe BOAOPOAHOE OTHOLUEHWUE TOMNNNBA;
Cco, — KOHUEHTpaumns CO, ans cyxoro coctoaHusA, %;
Cco — KoHueHTpaums CO ans cyxoro coctosiHus, %;

.  — BRaXHOCTb BO3Ayxa Ha BMycke, rpamMM BOAbI HA KUSTOTPaMM CyXOro BO3ayxa,
ks — 0,055584w,,  — 0,0001083wgc1 — 0,0001562wg )y, + 0,0079936wpE, + 0,0069978wepg.

MpumedaHue — Popmynsl (21) n (22) B NpUHLUMNE WAEHTUYHBI C TOW pasHULEn, 4To B popmyne (21) npucyT-

cTBYeT KoadduLUmneHT 1,008, NprbnukeHHO COOTBETCTBYIOLLIWIA Gonee TOUHOMY BbIpaXeHUIo (AenuTento) B popmMyne (22).

9.3.6 Monpaeka Ha BNAXHOCTL U TemnepaTypy no Boi6pocam NO,

Mockonbky BeIGpockl NO, 3aBUCAT OT NapaMeTPOB OKPYXKAIOLIETO BO3AYXa, NPW pacyeTax KOHLEHTPa-
unn NO, A0MMKHA yYUTLIBATLCS NONPABKa Ha TEMMNEpaTypy U BNaXHOCTb OKPYXXaloLLero Bo3ayxa ¢ koadduum-
€HTamu, BblMUCISIEMbIMU NO creayowmum dpopMmynam:

a) AnA ABuratenen ¢ cCamoBOCNNaMeHEHUEM OT CXKaTus:

1
1-0,0182(H, —10,71)+0,0045(T, —298)’

khp = (25)

rae T, — Temnepartypa Bo3lyxa Ha Bnycke, K;
H, — BnaxHocTb BO3AyXa Ha BNYCKe, I BO/Ibl HA KI CyXOT0 BO3/lyxa.
3HayeHne H, MoxeT BbiTh PaccuUTaHO Mo 06LLEeU3BECTHLIM (hOPMYNaM NPN HaNU4YMKM CREAYIoLMX U3-
MEPEHHbIX NapaMETPOB: OTHOCUTENbHASA BIAXHOCTb, TOYKA POCHI, JABNEHUE BOASIHOTO Napa UM noKasaHus
CYXOro/BNaKHOro TePMOMETPOB.
b) ansa aeurartenei ¢ camoBOCNIAMEHEHUEM OT CXKaTUSi U NPOMEXYTOUYHBIM BO34YX00XIIAANTENEM MOX-
HO B KayecTBE ankTePHaTUBHOTO BapuaHTa MCNOsb30BaTh cneayloLylo opmyny:

1
1-0,012(H, —10,71) - 0,00275(T, — 298) + 0,00285(T5c — TscRef)

kp = (26)

rae Tge — TeMneparypa Bo3gyxa nocrne npoMeXXyTOYHOro BO3ayxooxnaautens;
TscRref — 9TanoOHHas Temneparypa BO3Ayxa MOCMe MPOMEXYTOYHOTO BO3AYX0OXIAAUTENs (JOIDKHA
ObITb YKa3aHa M3roTOBUTENEM).

MpumevyaHune — [pyrue nepeMeHHble pacluMdpoBaHLl B NEPEYUCIIEHNN a).

3HaueHne H, MOXeT ObITb PaccyuTaHo no O6LUEN3BECTHLIM DOPMYNam NP1 HaMMYMK CREAYOLMX 13-
MepPEHHbIX NapamMeTPOB: OTHOCUTENbHAs BIAXHOCTb, TOUKA POCHI, AABMNEHWE BOASHOTO napa Unm nokasaHws
CYXOro/BnaxHoro TEpPMOMETPOB.

9.3.7 PacueT yaenbHbIX 3Ha4eHuil BbIGPOCOB

Bbi6pochl kKaXgoro KOMnoHeHTa B (r/KBT-4) paccunTbiBaloTca no GopmMyne:

Mgas = mgas/ W,

9 @7

ct
roe W, — pabota 3a chaktuyeckuin uukn B (KBT4), onpenensemas B COOTBETCTBUM C 6.6.2.

9.4 OnpeneneHue cogepxaHua 4YacTuu

9.4.1 O6wWwmMe NnonoxeHus

Onsa onpeaeneHus cogepxaHus YacTul Heobxoauma cucrema pasbasneHus. B gaHHom nyHKTe pac-
CMaTp1BaETCA YacTUYHOMOTOYHAs cucTema pasbaBneHus. MponyckHas CnocoBHOCTb CUCTEMbl pa3baBneHns
JomKHa BbITb 4OCTATOYHOM ANSA TOro, YTOObI MOMHOCTBLIO UCKIOUYUTb BO3MOXHOCTE KOHAEHCALUW Briaru B Cu-
cTemax pasGaBneHust U npoGooTGopa u noaaepXUBaTb TeMnepatypy pasbaBneHHbIx oTpaboTaBLUMX ra3os
nepen aepxxarensMmu OUnNsTpoB B AvanasoHe oT 315 K (42 °C) go 325 K (52 °C). JonyckaeTtcsa ocyLueHue
pa3baBnsitoLLero Bo3gyxa nepes cucteMoii pasbaeneHusi, Yto 6bIBaET 0COOEHHO NOSE3HO NP BLICOKOW Brax-
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HOCTM Bo3ayxa. Temnepartypa pa3baBnsaioLero BoO3ayxa B HENOCPEACTBEHHON 6NMM30CTN OT BXOA4A B CMECU-
TenbHbIM TYHHENb A0MkHa ObiTb Bbile 288 K (15 °C).

YacTuyHonoTo4Haa cuctema pasbaBneHua AomkHa obecnevmsatb NPONOpPLUUOHaANbHBIA OTOOP NPoObI
M3 NoToKa oTpaboTaBLUMX ra30B, HE3ABMCUMO OT BESIMUMHBI UX pacxoaa, u pasbasneHue aTon npobbl BO3Ay-
XOM B TaKOM Konu4yecTtse, 4Tobbl o6ecneunTb Temneparypy npobbl HA ucnbiTatenbHOM (hunbTpe B Nnpeaenax
ot 315 K (42 °C) po 325 K (52 °C). Npm 3TOM BaXkHO, UTOOLI Npu onpeaeneHnn cteneHn pastasneHus ry; unum
A0onmn BeIOOPKK rg ObINN BLINONHEHbI TDEGOBAHUA K TOUHOCTH, YKasaHHbIe B 9.4.2. [lonycKkaeTca ucrnonL3osa-
HWe pasnuuHbIX cnoco6os NpobooTdopa, npuyem BLIOOP CNOCOGa B 3HAYUTENLHOW Mepe onpeaenser Buj,
ucnonb3yemMoli annaparypbl U METOAbI paboThl.

[nsa onpeaeneHusa maccel Yactuu Tpebytotcs: cucteMa npobootbopa yactuy, hunsrpel 0TOOpa YacTu,
aHanuTUYecKue BEChb, a Talke BECOBAs KAMepa C perynupyemon TeMnepaTypoii U BRaxHOCTbIO. Takas cucre-
Ma AeTanbHO onucaHa B pasgene 12.

9.4.2 OT60p NPOGHLI YacTUL

Mpo600THOpHUK YACTUL AOMKEH YCTAHABNMBATLCA B HENOCPEACTBEHHON Gnu3ocTu nepea npobooTbop-
HUKOM ra3oo6pasHbIX NPOAYKTOB, OHAKO PACCTOSAHUE MEXAY HUMU AOMKHO ObiTb AOCTATOUHBIM ANS NPEeAoT-
BpaLLeHUs1 B3aMMoBnuAHUA. CneaosartenbHo, Tpe60BaHMS K YCTaHOBKE, ykasdaHHble B 9.3.2, OTHOCATCA Takoke
u k otbopy npo6 yactuy. JiuHusa npobooTbopa gomkHa cooTBeTcTBOBaTL TpeGoBaHmsaM 16.2 ISO 8178-1.

B MHOroUMNMHAPOBOM ABUraTene, MMEIOLWEeM Pa3BETBNEHHbIN BbINYCKHOW KONSEKTOP, NPO600TOOPHUK
OOIDKEH pacnonaratbCa Ha paccTosiHUKM OT ABUraTens, AOCTaTOMHOM AnSA Toro, YTobbl npoba AOCTOBEPHO
npeacTaensana ycpeaHeHHble N0 BCEM LMAMHAPAM 3Ha4YeHus NpoaykToB oTpaboTasLumx ra3os. B mHoroum-
NUHAPOBLIX ABUrATENSAX C OTYETAIMBO BbIPAXKEHHLIM pa3feneHneM BbiNYCKHbIX KONMEKTOPOB Ha rpynnbl (Kak
3TO UMEET MeCTO, HanpuMep, B V-06pa3sHbix ABUraTensix) pekoMeHayeTcs ycTaHoBka NpobooTOOpHMKA 3a TOY-
Kol 06beAnHEHNA BbINYCKHbIX KOJIEKTOPOB NO X0A4y NoToka. Ecnu no TexHuyeckum npuumMHaM caenatb 3to
3aTpyaHUTENBHO, AonyckaeTtcsa 6patb Npo6y u3 0aHOM rpynnbl KONNEKTOPOB — TOW, A€ COAEPXKaHue 4YacTul,
BbiLwe. MoryT ucrnone3oBaTbCs U APYrue MeTofbl, KOppenauua KOTOpbIX ¢ NPUBEAEHHBLIMU Bhilleé METOAAMU
noaTeepxaeHa. B pacyetax Bel6poCOB AOMKEH MCNONb30BATLCA NOSHLIAN MACCOBLIN pacxog oTpaboTaBLUMX
rasos.

9.4.3 Bpems OTKNUKa CUCTEMBI

Ons ynpaBneHusi 4acTMYHOMNOTOYHON cuctemon paszbaeneHuss Heobxoaumo, 4ToObl OHa obnagana ao-
CTaTo4HO BbICTpON peakuuel. Bpems npeobpasoBaHusi Ans cucteMbl onpegensiercs cornacHo 12.3.3. Cucre-
Ma MOXET YNpPaBnsATLCA B PEXUME PEanbHOro BPEMEHU Npu yCnoBUM, UTO CyMMapHoe Bpemsi npeobpa3oBa-
HUA NMMHUM U3MEPEHNs pacxoa oTpaboTaBLLMX ra3oB (CM. 9.2.2) U YaCTUMHONOTOYHON CUCTEMBI pa3baBneHus
cocraensiet meHee 0,3 ¢. Ecnu oHo npesbiwaet 0,3 ¢, To HEO6X0AMMO UCMONbL30BaTb CUCTEMY C MPOTHOCTU-
YECKMM anropuTMOM YNpaBneHns, OCHOBAHHLIM Ha 3anUCsX NPeALLeCcTBOBABLUMX UCTIbITAHMWIA. B aTOM cnyyae
BPEMS HapacTaHusa curHana AospkHO ObITh He Gonee 1 ¢, a cymmapHOe Bpems 3anasabiBaHUA AOIMKHO ObiTh
He 6onee 10 c.

CyMMapHO€e BpeMsi OTKIIMKA CUCTEMbI JOIDKHO ObITb Takum, YTOObI 06ecnevnTb penpe3eHTaTMBHOCTb
npobbl YacTuy, Gpmp,i» NPONOPLIMOHANBHOI pacxony orpaboTaBLumx ra3os. [ina onpeaeneHus nponopLuoHanb-
HOCTU AOSMKEH ObITb BbINOMHEH PErPECCUOHHbIN aHanu3 Gpmp,i OTHOCUTENBHO Gy, i MPU HACTOTE BbIOOPKU He
MeHee 5 U, Npu 3TOM JOIDKHbI ObITh BLIMOMHEHbI CrIEAYIOLUE YCINOBUS:

- 3HaueHune koadhPULMEeHTa KOpPEensaLUM r2 TMHEIHOI perpeccun MeXxxay Gmp,i M Gmew,i BOIDKHO ObITb HE
meHee 0,95;

- cpeaHsil KBaapaTu4Hasi oLumMbKa OLEHKU Gmp,i M0 Gpmey,j HE AOIMKHA NPEBLILTE 5 % MaKCUManbHOTO
3HaYeHNA G,y

- 3HauYeHune gy, B TOUKE NEePEeceyeHms NIUHUN PErPeccim He 10MKHO NpesbilaTh + 2 % ot Makcumarb-
HOTO 3Ha4eHUA Gy,

[onyckaetcs Talke NpoBeAeHNe NPeABapuTEnbHONO UCNbITaHUA, MO pe3ynbTataM KOTOporo onpeaens-
€TCA cUrHan no MacCcoBOMY pacxody OTpaboTaBLUMX ra3oB, a 3aTeM 3TOT CUrHan UCNOMb3YeTCsl ANns ynpas-
neHusa HakonneHuem npodbl YacTul («KMNPOrHOCTUYECKOE» UMM «OMepexaiolleey ynpasneHue). MNocnegHui
BapWaHT aKkTyaneH B criyyae, ecnu Bpems npeobpasoBaHns NIUHUKM Npo6ooTEopa YacTul fsy p U/unu Bpems
npeobpa3oBaHuss NMMHUM M3MEPEHUS CUTHamna no pacxogy orpaboTaBLUMX ra3oB tsoF 6onee 0,3 ¢. MoxHo
CUUTaTh, YTO YNpaBreHUe YaCTUYHOMOTOYHOW CMCTEMON pa3baBneHnst OpraHn30BaHO NPABUNbLHO, €CIK NMONy-
YEeHHbIN B X0Ae NpeaBapUTENnbHOrO UCMbLITAHUS BPEMEHHOW rpaduK BENUUYMHbI Amew,pre- ynpasnaouwen Gmp:
CABWHYT Ha BENUYUHY «BPEMEHU ONEPEXEHUS», PABHYIO f5g p + f5q k-

[nAa ycTaHOBKU COOTHOLLEHUS MeXay Tmp,i M Amew,i cneayeT UCTOMNb30BaTh AaHHbIE, NONYYEHHbIE NPK
peanbHbIX UCTILITAHUSAX, MPUYEM 3HAYEHNE G,y | AOMKHO ObiTb BLIPOBHEHO NO BPEMEHU OTHOCHUTENLHO Grmp,i
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C NOMOLLBIO I50 F (BENUUMHA {55 p B BbIPABHUBAHUM HE UCMOMb3YETCs). TakuM 0Gpa3om, CABUT MO BPEMEHM
MEXAY Gpmew W Gmp NPEACTABNSET co00i1 pa3HOCTb BpeMeH ux npeobpa3oBaHus, onpeaeneHHbix B 12.3.3.

9.4.4 OueHKa AaHHbIX

Ana pac4eTa Macchl Npobbl YacTUL, My HYXHO U3 Macchl 6pyTTO unbTpa, ONpeAeneHHo COornmacHo
7.9.5, BblYeCTb COBCTBEHHYIO Maccy hunkTpa, onpeaeneHHyo CornacHo 7.2. ins OueHKU KOHLEeHTpaumm Ya-
CTUL] HY>KHO 3anucaTtb 3Ha4YeHUue CyMMapHOW MAaCChl YacTuL, NOMy4YeHHOW Ha punsTpax B Te4eHne UCnbiTa-
TEeNbHOro LuKna.

Mo cornaweHunio mexxay BCEMU 3aMHTEPECOBAHHbLIMU CTOPOHaMM AOMYCKAETCA KOPPEKTUPOBKA MacCChl
yacTui cornacHo 7.5 ans yyerta vactul, cogepalumxca B pasbasnsioLlem Bo3gyxe. Takas KOPPeKTupoBka
JI0KHA YYUTBIBATb YCTAHOBMBLLYIOCS UHXKEHEPHYIO MPaKkTUKy U 0COOEHHOCTU UCMONb3yeMON CUCTEMbI ANs
U3MEPEHUA CoepXKaHnA YacTuL.

9.4.5 PacueT maccoBbIX BbIGPOCOB YacTul

Macca YacTul MoXeT OblTb paccyuTaHa ofgHUM M3 creaylowmx cnocobos. Mpumep pacyeta npuseaeH
B npunoxeHuu E.

My Mggr

a =— ", 28
) M = o 1000 (8)
rae m;  — Macca 4acTu, COOPaHHbIX Ha MPOTSHKEHUN UCTIBITATENBHOTO LKA, M,
Mg, — Macca pa3baBneHHbIX 0TPaboTaBLUNX ra30B, NPOXOASALLMX Yepes unbTpPb cbopa vacrtuu, Kr;
Mgqs — Macca 9KBUBANEHTHbIX pa3baBneHHbIX 0TPaGOTaBLUMX ra30B 3a LMK, K.

CyMMapHas Macca 3KBUBaNeHTHbIX pasbaBneHHbIX OTp360TaBLIJVIX rasoB 3a LUMKN paccHUTbIBAETCA cne-

ayowmm obpasom
i=n 1

Magr = Y, Gmed,| 7 (29)
i=1
Medfj = Ghew,ildili; (30)
qmdew,i
i =7—— . (31
(Tndews — Gnaw,)
TO€ Qmeqri — TEKYLUEE 3KBMBANEHTHOE 3HAYE€HME MAcCoOBOTO pacxoaa pa3baBneHHbIX 0TpaboTaBLUMX ra30B,
Kr/c;
Gnewi — TEKYyLUEE 3HAa4eHWe MaccoBoro pacxoaa oTpa6oTaBLLUUX ra30B, Kr/c;
T4l " — TeKyuliee 3Ha4YeHue creneHn pasbasneHus;
qm’dewi — TeKylliee 3HaYeHne MaccoBOro pacxoAa pasbaBneHHbIX oTpaboTaBLUMX ra3oB Yepes cMecu-
TENbHbIN TYHHEND, KI/C;
Gmawi — TEKyLLee 3Ha4eHne MaccoBoro pacxoaa pa3basnsaioLwero Bo3ayxa, Kr/c;
f — yvacrorta orbopa npo0, u;
n — YUCMO UIMEPEHMNIA.
b) mpy = Mg/ (rg - 1000), 32

rAe m; — Macca 4acTuL, COGPaHHbIX Ha NPOTSHKEHUI UCMBITATENBHOTO LMKNA, Mr;
ry — 3Ha4eHue CTeneHn pa3basneHns, yCPeAHEHHOE N0 UCTIbITATENLHOMY LMKIY.

Moy
f= e x P (33)
Moy Msed

rAe Mg, — Macca Yactuy B Npobe, coBpaHHbIX HA NPOTSHKEHNM UCILITATENLHOTO LMKNA, KT

Mg, — CYMMapHbIA MacCOBbIA PacxoA oTpaboTaBLUMX FA30B HA NPOTSHKEHUN MCMLITATENBHOTO LMKNA,
Kr;
Mgep — Macca pa3BaBneHHbIX 0TpaboTaBLLMX rA30B, MPOXOAALLMX Yepes unbLTPLI chopa YacTuu, Kr;
Mgeq — Macca pasbasnieHHbIX 0TpaboTaBLUMX Fa30B, NPOXOAALLMX Hepes CMECUTENbHBIA TYHHENb, KT.
MpumedaHune — [lpu UCronb3oBaHUN CUCTEM npo6ooT6opa akkyMynupytoLLero Tuna Mgep PABHO Moy,
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9.4.6 NonpaBka Ha BNAXHOCTb AN BbLIGPOCOB YacTUL

Mockonbky BbIBpOCHI YacTUL B ABUraTensax 3aBUCAT OT NapaMeTpoB OKpyXaloLlero Bo3ayxa, Npu pac-
yeTax KOHLEHTpaLUK 4acTuL, AOMKHA BHOCUTLCS NonpaBka Ha BNaXXHOCTb OKPY»KaloLLero Bo3ayxa ¢ koadpdu-
LMEeHTOM k,, BbIMUCTISEMbIM N0 NPUBEAEHHBIM HIke dopmynam.

Mo cornawieHunto Mexay 3aMHTepPeCOBaHHbIMU CTOPOHAMU MOTYT UCNONb30BaTbCA APYyre CTaHaapTHbIe
3HaYeHWs BNaOXHOCTU, oTnUYHbIe OT 10,71 r/kr. MpuHATLIE CTAHAAPTHBIE 3HAYEHUS1 AOMMKHbI ObIThb YKasaHbl B
oT4yeTe 06 UCTbITAHUSIX.

ins BblYMCNEHMs NonpaBok MOryT GbiTh Taloke UCTONb30BaHbI U Apyrie opMyrbl, €CRu UX cnpaseanu-
BOCTb MOXeET ObITb NoATBEpXAEHa UNKN NpoBepeHa.

1

o= [1+0,0133(H, —10,71)]'

rae H, — BnaxHocTb BO3ayXa Ha Brycke, I BOAbI Ha Kr CyXoro Bo3ayxa.
9.4.7 PacyeT yaenbHbIX 3Ha4eHMli BbIGPOCOB YacTUL
Bbibpoc vactuy (B r/KBT - 4) BbluMCnsieTCA cneayowmum obpasom:

Moy = Mok, [ Waet, (35)

rae W, — pabota 3a dakTudeckuin LuKn B KBT-u, onpeaensieMas B COOTBETCTBUM ¢ 6.6.2.

(34)

10 OnpepgeneHue BbIGpPOCOB ra3006pa3HbIX NPOAYKTOB U YacTULY
C NoMOLIbIO MNOSTHONOTOYHOM CUCTEMbI pa3baBneHus

10.1 O6uMe NONoXeHus

CurHanbl No KOHLUEHTpauun rasoobpasHbiX NPpoAYKTOB, (hOPMUPYEMBbIE C MOMOLLBIO UIM MHTErPUMPOBa-
HUWS, UNK aHanMaa coaepXMMoro NPobooTOOPHBIX MELLKOB, UCMONbL3YIOTCA AN Pac4ETOB MacCOBbIX 3HAYEHWA
BbIGPOCOB MyTEM YMHOXEHMSI curHana Ha BenuuuHy pacxoga pasbaBneHHbix oTpaboTaBLumx rasoB. [ns us-
MepeHvsl pacxofa pasbaBneHHbIX oTpaboTaBLUMX ra3oB UCMONb3YeTcs cucTema otéopa nNpo6 NoCcTosIHHOMO
o6bema (constant volume sampling — CVS), kotopasi MoxeT 6biTb NOCTpOeHAa Ha 6ase 06bLeMHOro Hacoca
(positive displacement pump — PDP), pacxoaomepa BeHTypu ¢ KpuTuueckum uctedeHuem (critical flow
venturi — CFV) unu pacxogomepa BeHTypu ¢ 403BYKOBbLIM ucTedeHueM (subsonic venturi — SSV).

0ns namepeHust CoAEPKaHNs YacTuL nponopuuoHanbHas npoba Gepercs U3 noToka pasGaBneHHbIX OT-
paborasLumx rasos B cucteme CVS.

O6Lwas cxema n3MEpPEHNiA nokasaHa Ha pucyHke 3.

s ST K

@ CFV
U
12 @ 12

1 — ¢unbTp, 2 — CMECHTENbHBIA TYyHHENb, 3 — TeNNooGMeHHNK, 4 — pasGaBnsioLLMil BO3AYX,
5 — Bbinyck, 6 — aBurartenb, 7 — BbinyckHan Tpy6a, 8 — duniTp vacTul, 9 — Hacoc npo6GooTéopa,
10 — pacxoaomep, 17 — BapMaHTbl, 72 — BbiNyCk

PucyHok 3 — Cxema nosiHONoTouHOM cuctembl pasbasnenuns CVS
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10.2 Onpepenexne pacxoaa pasbaBneHHbIx oTpaboraBLIMX ra3oB

10.2.1 O6wme NnonoxeHunA

[ns Toro yro6bl paccunTaTh BbIOPOCH pasbaBneHHbIX 0TpaboTaBLUMX ra30B, HEOOX0AUMO 3HATbL Macco-
Bblil pacxo/l pa3baBneHHbIX oTpafoTaBLLMX rasos. CymMMapHsblii pacxo pasbaBneHHbIX 0TpaboTaBLUMX ra30B
3a ucnbITaTeNbHbIA LMK (KI/MCNbITasbHbIA LMKIT) PACCYUTLIBAETCA MO pesynbraraM U3MepeHunin 3a LUK 1 co-
OTBETCTBYIOLMM AiaHHLIM KanubpoBku pacxogomepa (Vp): ana PDP, K, ana CFV, C4,Y ana SSV) noGbiM 13
METOA0B, NPpuBEAEHHbIX B 10.2.2—10.2.4. Ecnn obLuaa macca Yactu 1 ra3o000pasHbIx NPoAYyKTOB NPEBbICUT
0,5 % o6uero pacxoaa CVS (m,,), 3TOT pacxoa AOMKeH ObITb OTKOPPEKTUPOBAH HA BENUYUHY Mg, MM NOTOK
nNpoGbl Y4acTuL, A0MKEH GbiTh Bo3BpaLleH B CVS (nepea pacxofomMepom).

10.2.2 Cucrema PDP-CVS

Ecnu Temnepatypa pas6asneHHbIX 0TpaboTaBLUMX ra308 B LMKNE C NOMOLLbIO TennoobMeHHuka noa-
NepX1BaETCA NOCTOAHHON C TOYHOCTBIO 10 + 6 K, TO MaccoBbIit pacxoa B LIMKIE pacCUMTLIBAETCA Mo cneay-
owen opmyne:

My = 1,293V0Np(qg —p,)273/(101,3T), (36)
rae Vo — pacxoa rasa, npokaunsaemoro 3a oauH 060pOT HAacoca B YCNOBUSIX UCTILITAHMUIA, M3/06;
Np — obwee yncno o6opoToB HACOCa 3a BPEMS UCTIbITAHWI,
pg — atmocdepHoe aasneHue B ucnblTaTenbHoOW kamepe, kla;
Py — paspexeHue Ha BXoAe HacoCa No OTHOLLEHMIO k aTMOCepHOMY AasneHuio, kla;
T — cpeaHss Temneparypa pasbaBneHHbIX oTpaboTasLUMX ra30B HAa BXOAEe HAcoca B TedeHue uukna, K.

Mpwn NCNonbL30BaHUM CUCTEMBI C KOMMEHCaLMe pacxoaa (To ecTb 6e3 TennoobMeHHUKa) paccumnTbIBa-
I0TCS TEKYLLIME 3HAYEHNSI MACCOBbIX BbIOPOCOB, KOTOPbIE MHTErPUPYIOTCA MO BPEMEHN Ha NPOTSHKEHUN LMKNA.
B 9TOM criyyae Tekylee 3HayeHne Macchbl pa3baBneHHbIX 0TpaboTaBLUMX ra30B PACCHUTLIBAETCSA MO Cneayio-

wen dopmyne:
Myq = 1,293VpNb; (P — ) 273/(101,3T), @7

roe pri — obuyee yncno o6opoToB HACOCA 3a@ NPOMEXYTOK BPEMEHMU.

10.2.3 Cuctema CFV-CVS

Ecnu Temnepatypa pasfasrneHHbiX oTpaboTasLUMX ra3oB B LMKNe ¢ NOMOLLbI0 TennoobmeHHuka noa-
JepXX1BaeTCA NOCTOSAHHON C TOYHOCTLIO A0 * 11 K, TO MaccoBbIin pacxo B LIMKIE pacCcHUTLIBAETCA MO crieay-
oLwen dpopmyne:

My = 1,293tKy pa / T, (38)
raet — Bpemsa uukna, c;
Ky — kanubpoBouHbIii koadhuLmeHT pacxogomepa BeHTypu C KPUTUHECKUM UCTEHEHUEM [ns CTaH-
AapTHbIX YCITOBUW;
p, — abCconoTHOe naBneHne Ha BXoae pacxogomepa Bentypu, kMa;
T — aGconoTHasa TemnepaTypa Ha Bxoae pacxogomepa Bentypu, K.

Mpu UCMONL30BaHMM CUCTEMbI C KOMNEHcaumeil pacxoaa (To ecTb 6es TennoobMeHHMKa) paccHnTbIBa-
I0TCS TEKYyLLIME 3HAYEHMA MaCCOBbIX BbIOPOCOB, KOTOPLIE MHTErPMPYIOTCA MO BPEMEHW Ha NPOTSHKEHUMN LMKNa.,
B aTOM criyyae Tekylliee sHa4YeHnme Maccbl pa3baBneHHbIX 0TpaboTaBLUMX ra3oB PAacCHUTLIBAETCA MO Crneayto-

wen copmyne:
Meqj = 1293AtKy py /1 T, (39)

rae At; — NPOMEXyTOK BPEMEHH, C.

10.2.4 Cucrtema SSV-CVS

Ecnu Temnepatypa pasfapneHHbix 0TpaboTaBLUMX ra3oB B LMKIE C NOMOLLbIO TENNOOOMEHHUKa noj-
ZeP>XXMBAETCS NOCTOSIHHON C TOYHOCTbIO 0 £ 11 K, TO MacCoBbIN pacxos B LIMKNE paccHUTLIBAETCA MO Cneay-
owen dopmyne:

Mg =1,293- Qssy, (40)
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1

2 4286 17143 1
rAe Qssy = Aod°CyPy ?(1 —r7143).

—— e | | 41)
1— g4, 14286

rae Ao — COBOKYMHOCTb KOHCTAHT M KO3(h(mUMEHTOB npeobpasosanus dusnuecknx eaunuy = 0,006111

1
M| K2 |1
B eaguHuuax cuctembl CU ot | — || — || —= |;

v || kMa |\ g2
d — anametp BbIXOAHOTO ceveHus SSV, B M;
Cy — koacbchmumeHT pacxoaa SSV;
P, — alGconiotHoe aaBneHue Ha Bxoae pacxoaomepa Bentypu, kMa;
T — abconioTHaa Temnepartypa Ha BxoAe pacxogomepa BeHtypu, K;

AP
Iy = 1—P— OTHOLUEHWE BEeNnuM4uH abComnIOTHOrO CTaTUYECKOro AABNEHUS Ha Bbixode U Ha Bxoge SSV;
A

d
K= D OTHOLLEHUE BbIXOAHOTO AuameTpa SSV, d, K BHyTPEHHEMY ANAMETPY BIYCKHON TPyOKu.

Mpu ucnonb3oBaHUM CUCTEMBI C KOMMNEHCALUMEN pacxoga (TO ecTb 6e3 TennoobMeHHUKA) paccyuTbiBa-
IOTCA TEKYLLUE 3HAYEHUSI MACCOBbLIX BLIOPOCOB, KOTOPbIE UHTETPUPYIOTCA NO BPEMEHU HA NPOTSHXEHUN LMKNA.
B aTom crny4yae TekyLyee 3Ha4eHue Macchl pa3baBrieHHbIX 0TPaboTaBLUKMX ra30B PacCUUTLIBAETCA NO creayto-
wewn popmyne

Mgy =1293Qsy Af, 42)

a2 1/ 14286 17143 1
e Qssv = Ad"CaFa 7(’ -r ) W] ' (43)

At; — NPOMEXKYTOK BPEMEHH, B C.

Pacuyert B pex1me pearibHoro BpeMeH! 10IHKEH HaYMHAaTbCA C 3a1aHHOTO PearibHOro 3HaveHus nbo Cy,
(nopsaaka 0,98), nnbo Q. Ecnu pacyer HaunHaeTcs ¢ 3aaaHna Qg,, €ro Ha4arnbHoe 3Ha4YeHne JOMKHO ObITb
UCMNomnbL30BaHO ANA OLEHKM Re.

B TeueHue Bcero yukna ucnbitaHuin YnCno PelHonbaca Ha Bbixoge SSV A0MKHO ocTaBarbCsa B gvana-
30He yncen PenHonbaca, ncnonb3yeMblX NpyM NOCTPOEHUN KanuBpOBOUHON XapaKTE PUCTUKN.

SV?

10.3 OnpeaeneHue cogepxaHus ra3o006pasHbix BbIOPOCOB

10.3.1 O6uwme nonoxeHus

CoaepxxaHue razoobpasHbix BbIOPOCOB B OTPabOTABLUKMX ra3ax UCMbITbIBAEMOrO ABUTATENs JOIDKHO U3-
MepSATbCA MeEToAamMm, onucaHHbiMu B 10.3.2. CoaepxaHue rasoo6pasHbix BbIGPOCOB 40MKHO ONPeAeEnsTLCA B
pa3baBneHHbIX oTpaboTaBLUMX razax. MopsaoK OLEHKM AaHHbIX M pacdeToB onucad B 10.3.3 n 10.3 4.

10.3.2 OT60p Npo6 AnA aHanu3a ra3oo6pasHbIX BbIOPOCOB

BobinyckHas Tpyba Ha y4yacTke OT ABUratensi 10 NOMHOMNOTOYHON CUCTEMbI pa3baBneHus gorpkHa yaos-
netBopsATb TpeboBaHuam ISO 8178-1. Mpo6ooTbopHuK (NpobooTOOpHKKN) ANsA ra3000pa3sHbIX BbIBPOCOB A0N-
>KEH YCTaHaBNUBATbLCSA B CMECUTENbHOM TYHHENE, rae oTpaboTaBLUMe radbl JOCTATOYHO XOPOLLO NepeMeLLaHbl
¢ pa3baBnsioLUM BO3AYXOM, U HAXOAUTHLCSA B HENOCPEACTBEHHON BnNKU30CTU 0T NPpo600TOOPHMKA YaCcTuUL,.

OT160p NPo6 0OLIMHO MOXET BbIMOMHATLCA ABYMS cnocobamu:

- rasoobpasHble NPoAYKTblI COOMPAKOTCA B NPOGOOTOOPHBIE MELLKU Ha NPOTSXKEHWUM LMKNA, U NOCne ero
3aBepLUeHUs1 NPOBOAUTCS aHanu3 cobpaHHOro CoLePXUMOro; Ans aHanmsa Ha HC npo6ooTOopHbLIE MEeLIKK
DOMKHBI ObITh HArpeTbl A0 Temnepatypsl (464 = 11) K [(191 £ 11) °C], ana ananusa Ha NO, — o Temnepa-
TYPbI BbILLE TOYKW POChI;

- Ha NPOTSKEHWM BCEro LMKNa HenpepbiBHO BeAeTcsl aHanu3 npob Ha ra3oobpasHble npoaykThbl, pe-
3ynkTaThl KOTOPOTO MHTErPUPYIOTCS; 3TOT METOZ NPUMEHAETCS AnA aHanuia Ha coaepxaHne HC n NO, B Tex
Cny4asix, Koraa BblLLUEHA3BaHHbIE YCMOBUS HE BbIMONHAOTCS.

OT160p Npob Ha HOHOBLIE KOHLEHTPAaLKUK B NPOO0OTOOPHbIE MELLKW OCYLLECTBMNAETCA BbILLE CMECUTENb-
HOTO TYHHENSA MO X04Yy NOTOKA, NONYyYEHHbIE 3HAYEeHUA (POHOBLIX KOHLEHTPALWIA AOMKHbI BLIYUTATLCA U3 NONY-
YEHHbIX KOHLEHTpaLmii ra3o06pasHbIX NPOAYKTOB cornacHo 10.3.4.2.
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10.3.3 OueHKa AaHHbIX

Ans oueHkn rasooGpasHbIX BLIGPOCOB KoHLUEHTpaumusa npoayktos (HC, CO u NO,), a Takke MaccoBbliit
pacxop pasbaBneHHbIX oTpaboTaBLUMX ra30B AOIMKHbI NEPUOANYECKU UIMEPSATHCHA U PEFMCTPUPOBATLCA KOM-
NbIOTEPHOW CUCTEMON C 4aCTOTON He MeHee 1 MU, Bce ocTanbHble n3mepsieMble BENUYMHBI AOMXHbI PErncTpu-
poBaTbCAa € 4acToTon He meHee 1 'y. Ecnn ncnonb3yloTca aHanoroBble aHanw3aTopbl, TO 4O0MMKHA BECTUCH He-
npepbIBHAA 3anNnChb UX BbIXOAHOIO CUrHana, a npu oueHKe NonyYeHHbIX AaHHbIX AOMKHbl BBOAUTLCS AaHHbIE
KanubpoBKM aHanu3aTopos, NMBO B pexxume peasibHOro BpeMeHu, Nbo No 3aBepLUEHUN UCTILITAHWIA.

10.3.4 PacyeTt maccoBbIx BbIGpoOCOB

10.3.4.1 CnCTEMbI C MOCTOSAHHBLIM MaCCOBbIM PaCX040M

Ons cucteM ¢ TennoobMeHHNKOM Macca ra3oobpasHbIX NPOAYKTOB ONPeAEnsaeTca no cneayoLwen hopmyne:

m My, (44)

gas = ugascgas

TA€ Ugas — OTHOLLEHME NNOTHOCTU AaHHOTO NPoayKTa oTpaboTaBLUKMX ra30B K NMIOTHOCTU OTpaboTaBLUMX ra-
308,
Cgas — YCPEAHEHHOE OTKOPPEKTUPOBAHHOE 3HAYEHNE KOHLIEHTPALMK IAHHOTO NPOAYKTa oTpaboTaBLUMX
rasos, ppm;
M.y — CYMMapHbIN MacCcoBbIii pacxos pasbaBneHHbIX 0TPaboTaBLUMX ra30B Ha MPOTSHKEHWM WUCMbITa-
TENbHOTO LMKNA, K.
B pacuetax NO, crneayer ucnonb30B8arb COOTBETCTBYIOLLNE KOIPADULMEHTLI NMONPABKM HA BMNAXKHOCTb
kh’D unu kh’G, onpegensiemble cornacHo 10.3.6.
M3amepeHHOe 3HaYEeHMEe KOHLEHTpaUuMu AOMKHO ObiTb NepecynTaHo Ha BrnaHbIW ra3 cornacHo 10.3.5,
€CIn U3MEPEHNSA He NPOBOAMIUCE YXKe 4TS BNAXKHOro rasa.
B Tabnuue 7 npuBegeHbl 3Ha4YEHNUA U ANA OCHOBHbLIX KOMMOHEHTOB.

Tab6nuya 7 — 3HadeHus u B pasbaBrneHHbIX oTpaBoTaBLUMX razax

ras NOy co HC co, 0, CH, HCHO CH4OH
Pgas [kg/md] 2,053 1,250 a 1,963 6 1,427 7 0,716 1,340 1,430
Tonnveo Pair = 1,293 kg/m3 KoadhpuumenT g, °
OuaenbHoe 0,001 588 | 0,000 967 | 0,000 480 | 0,001 519 | 0,001 104 | 0,000 553 | 0,001 036 | 0,001 106
RME 0,001 588 | 0,000 967 | 0,000 537 | 0,001 519 | 0,001 104 | 0,000 553 | 0,001 036 | 0,001 106
MetaHon 0,001 588 | 0,000 967 | 0,001 105 | 0,001 519 | 0,001 104 | 0,000 553 | 0,001 036 | 0,001 106
StaHon 0,001 588 | 0,000 967 | 0,000 795 | 0,001 519 | 0,001 104 | 0,000 553 | 0,001 036 | 0,001 106
MpupogaHblii ras® | 0,001 588 | 0,000 967 | 0,000 5844| 0,001 519 | 0,001 104 | 0,000 553 | 0,001 036 | 0,001 106
Mponax 0,001 588 | 0,000 967 | 0,000 507 | 0,001 519 | 0,001 104 | 0,000 553 | 0,001 036 | 0,001 106
ByTtaH 0,001 588 | 0,000 967 | 0,000 501 | 0,001 519 | 0,001 104 | 0,000 553 | 0,001 036 | 0,001 106
BeHanH 0,001 588 | 0,000 967 | 0,000 483 | 0,001 519 | 0,001 104 | 0,000 553 | 0,001 036 | 0,001 106
a B 3aBMCUMOCTM OT BMAa ToOMnvea.
b Mpun & =2, cyxoit Boapyx, 273 K, 101,3 kMa.
) iTOl-(I;OCTb u B npegenax 0,2 % fns cregytollero cocTaBa Tonnuea (Macc.): C = 66—76 %; H = 22—25 %;
"ee d 1NQMIfI-C Ha ocHoBe CH, g3 (AN 06Lyux HC nenonbayetcs KoadUUNEHT Ug,s AN CHy).

MpumevaHue — [nA pacyeTa 3Ha4YeHUN Ugas NMOTHOCTb pasbaBneHHbIX oTpaboTaBLUMX ra3oB NpUHUMaETCA
paBHOW MNOTHOCTM Bo3Ayxa. MMO3TOMY 3HAYEHUS Ugag OAWNHAKOBEI AMS OTAEMBHEIX KOMMNOHEHTOB rasa, Ho Ans HC oHu
oTnnyatotest. Monb3oBaThCA METOAOM TOYHOTO pacyeTa ANs UBMEPEHN B HepadbaBreHHbIX 0TpaboTaBLUMX rasax He pe-
KOMEHYETCS, NOCKONbKY CTeneHb pasbaBfieHus U, CriefoBaTenbHo, MIOTHOCTL pasbaBneHHbIX 0TpaboTaBLUMX rasos B
TeYeHue Lukna He ABMSITCA MOCTOAHHBIMU.

10.3.4.2 Onpeaenexue oTKOPPEKTUPOBaAHHBIX POHOBBLIX KOHLIEHTpaLUi
Mpu onpeaeneHnn HETTO-KOHLEHTPaLMKU 3arpasHUTEneil cpeaHne 3HaveHns (hOHOBbIX KOHLEHTpauui
ra3oo6pasHbix NPOAYKTOB B pa3GaBnsioWEM BO3AYXe AO0SDKHbI BbIMMTATLCS U3 U3MEPEHHbIX 3HAYEHUH KOH-
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ueHTpaumii. CpegHue 3Ha4yeHus POHOBBIX KOHLIEHTPALIMIA MOTYT ObITb ONpeaeneHbl No aHanu3y npob u3 npo-
600TGOPHOrO MELLKa MK C NOMOLLBIO HENPEPLIBHLIX M3MEPEHUI U NOCNEAYIOWero MHTerpupoBanus. Pacyer
OCYLLECTBNAIOT N0 cneayowen popmyne:

¢=¢,—¢4[1-(1/DF)]. (45)
e ¢, — KOHLEHTpaLMs COOTBETCTBYIOLIETO NPOAYKTa B pa3baBneHHbIX oTpaboTasLumx rasax, ppm,
Cq — KOHLEHTpauus COOTBETCTBYIOLLIEro NPoAyKTa B pa3dasnaiowem Bosayxe, ppm;

DF — koadduumeHT pasbasnenus.
KoahcuumeHT pazbaBneHns paccumTbiBaeTcs no cregyowmm dopmynam:
a) AnA AusenbHbIX ABUratenen, paboraowmx Ha CKMKEHHOM HedTaHOM rase (LPG):

Fs

DF = — (46)
COZCOI?CG + (HCCOI‘)CG + COCOI?CS )10
b) ana asurarenei, pabotarowmx Ha npupoaHom rase (NG):
F
DF = s —, 47
COsconce + (NMH Ceonce + COsonce ) 10
rae COscpnce  — KOHUEHTpauus CO, B pasbaBneHHbIX oTpaboTasLumx rasax, % o0.;
conce — KOHUeHTpauua HC B pasbaBneHHbIx oTpaboTasLumMx rasax, ppm C1;
conce — KoHUeHTpauma NMHC B pasbasneHHbix oTpaboTasiumx razax, ppm C1;
CO,once — KoHueHTpauua CO B pasbaBneHHbIX 0TpaboTaBLLMX rasax, ppm,;
Fg — CTEXUOMETPUYECKNI KOIDPULINEHT.
Cyxue KOHLEHTpaLMmn NepecunTbiBalOTCA BO BRaXHble KOHLEHTpauuu cornacHo 10.3.5.
CTeXMoMeTpu4eckoe COOTHOLEHUE pacCHUTLIBAETCA No dopmyne:
F=100— X S5 (48)
X+=+3,76 x+=
zra7s(3)

rae x n y — ko3cduumeHTbl, xapaktepusytowme coctae Tonmea 0606LWEeHHOro Buaa CxHy.

Ecnu xe cocraB TonnuBa HEU3BECTEH, MOXHO UCNONL30BaTb CneayloLmue CTeXMoMeTpuyeckue cooT-
HOLUEHUA:

- Fg (ausenbHoe Tonnueo) = 13,4;

- F (LPG) =11.6;

- Fg(NG) =9,5.

10.3.4.3 CucreMbl C KOMNEHCaUMen pacxoaa

[na cucrem 6e3 TennoobMeHHUKa MacChl BLIOPOCOB (B I HA UCMILITAHUE) ONPEAENSIIOTCA NyTeM pacyera
MIFHOBEHHbIX 3HAYEHWI MACCOBbIX BLIOPOCOB U UHTENPUPOBAHUA ITUX 3HAYEHUIN HA NPOTSDKEHUM uukna. lMo-
npaeka Ha (POHOBbIE 3HAYEHUSI MPUMEHSIETCA HENOCPEACTBEHHO K MIHOBEHHbLIM 3HAYEHUSIM KOHLIEHTPALMA.
Pacuet Beaetca no cneayiowen gopmyne:

n
Myas = 2[(%d,iceugas)] - |:(medcd (1 =1 DF) ugas):|’ (49)
=1
i€ ¢,  — KOHLIEHTpaLMsl COOTBETCTBYIOLLETO NPOAYKTa B pa3baBrieHHbIX OTpaboTaBLLMX rasax, ppm;
Cq4  — KOHLEHTpaLus COOTBETCTBYIOLLIETO NPOAYKTA B pa3baBnsaioLieM Bo3ayxe, ppm;
Mgy — MIHOBEHHOE 3HaYeHne Macchl pa3baBneHHbIX 0TpaboTaBLUMX ra30B, Kr;
Mmyqy — CyMMapHas macca pasbaBneHHbIX 0TpaboTaBLUMX ra3oB 3a LMKIT, Kr,
Uyae — BEMMYMHA B3ATA M3 TAGMULLI 7;
D% — KoachduumeHT pasbasneHus.

10.3.4.4 Pacuert koHueHTpauuu NMHC u CH, npu Hanuumu otaenuTens HEeMeTaHOBbIX (ppakumi
KonueHTpauuu NMHC n CH, paccuuTbiBalotcs no creaytowmm gopmynam:

Gic(wioCutter) (1 - EM) ~ G4c(wicutter)

= ; (50)
GNMHC E —Ey
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GHc(wioCutter) ~ GHC(wiCutter) (1 -E) .

Ccha = ' G
Eg — By
TA€ Cycqwicuttery — KOHUEHTpauus HC B npoGe rasa, npoxopsuiei yepes NMC;
Crewiocuttery — KOHLEHTpauma HC B npo6e rasa, nponyckaemoii B 06xop (6aiinac) NMC;
Ey — MeTaHoBas ahheKTUBHOCTL, onpeaensemas B ISO 8178-1, nyHkr 8.8.4.2;
Ec — 9raHoBasi 9pPeKTMBHOCTL, onpeaensiemas B 1SO 8178-1, nyHkT 8.8.4.3.

10.3.5 NMonpaBka Ha BNaXHOCTb
Ecnu MrHoOBEHHbIE 3HaYEHUSA KOHUEHTPAaLMii NPOAYKTOB M3MEPSNUCH AN CyXOro COCTOSIHUSA, TO pe3ynb-
TaTbl AOMX¥HbI ObITb NEpecYMTaHbl ANA BNAXHOrO COCTOAHUSA MO cneayowmM dopmMynam:

Cwet = Kw Cary; (20)
a%conceo, (wet)
kw=( —ng}— ' 52)
1,608H,
(53)

Kyg=
"A¢ W1 1000+ (1,608H,)

10.3.6 MonpaBka Ha BNaXHOCTb U TemMnepaTypy no BLibpocam NO,

Mockonbky BeIGpoCkl NO, 3aBUCAT OT NapaMeTpOB OKPYXKAIOLIETO BO3AyXa, NPK pacyeTax KOHUEHTpa-
umrn NO, AOrKHBI BHOCUTLCS MOMPaBKN Ha TEMNEPaTypy U BNaXHOCTb OKPYXAIOLLIETro BO3yXa, BblUUCNIAeMble
no cneaywowumM popmMynam:

a) Ansa asuratenen ¢ camoBOCNaMeHEHUEM:

1
k =
"D~ 1-0,0182(H, —10,71)+0,0045(T, —298)’

54

rae T, — Temneparypa Bo3ayxa Ha Bnycke, K;
H, — BNaXKHOCTb BO37yXa Ha BryCKe, I BOAbI Ha KI CyXOro BO3AyXa.
3HaueHune H, MOXeT ObITb PACCHUTAHO MO OBLIEM3BECTHBIM YPABHEHUSM NPU HANUUMK CReAYIOLLMX U3-
MEpeHHbIX MapaMeTpoB: OTHOCUTENbHAS BIAXHOCTb, TOUKA POChl, 4ABMEHUe BOASHOIO napa WUiu NokasaHus
CyXOro/BnaHoro TEPMOMETPOB;
b) ans aBuratenei ¢ camMoBOCNIaMEHEHNEM U MPOMEXKYTOUYHBIM BO3AYXO0XNAANUTENEM MOXHO UCMONb-
30BaTh B Ka4ECTBE anbTEPHATMBHOTO BapuaHTa crieaytoLlyio hopmyny:

1

= , 55
%0 1-0,012(H, —10,71) - 0,00275(T, —298) + 0,00285(T5¢ — TscRef) ©3)
rae Tge — TeMmneparypa Bo3ayXa nocne npoMexxyTo4HOro Bo3gyxooxnaauTens,
TscRef — HOMUHanbHas TeMnepartypa Bo3Ayxa nocne npoMexyTo4HOro BO3AyX0OXnaauTens (3apaercs
N3rOTOBUTENEM).
MpumevyaHue — [pyrve nepeMeHHble paclundpoBaHbl B NepednUcneHnu a);

H, — BNa)HOCTb BO3AYXa Ha BMYCKe, B I BOAbI HA KT CyXOro BO3AYXa, rae 3HaveHne H, MoxeT ObITb pac-
CYMTAHO MO U3MEPEHHLIM 3HAYEHUSIM OTHOCUTENBHOW BNAXHOCTMW, TOYKM POCHI, AABNEHUS BOASIHOMO napa uim
TemMnepaTypbl N0 CyXxomy/Bna)KHOMy TEPMOMETPaM C NOMOLLIbIO 0OLLEU3BECTHbIX YPaBHEHUI.

10.3.7 PacyeT yaenbHbIX 3Ha4€HUI BbIGPOCOB

YaenbHble BbIOPOCH! KaXa0ro npoaykra (r/kBr-u), 3a ucknoueHnem NO,, JOMmKHBI onpeaensTbea cneay-
foLUMM 0Bpasom:

Mgas = Myas [ Wect. (56)
a ana NO,:

Mgas = gaslqw ! Waet, (57)
roe W, — pabota 3a chaktudeckuin uukn B (kBT-u), onpeaensiemas B cooTBeTCTBUM C 6.6.2.
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10.4 OnpeneneHuve cogepXxaHua 4acTuuy

10.4.1 OOwMe NONOXEeHUA

[lns onpeneneHus Maccel 4acTul, Heobxoauma cuctema pasbasneHus. B gaHHOM nyHkTe paccMarpusa-
€TCsl NOMHOMNOTO4HAsA cucteMa pasbasneHus. MponyckHas cnoCoOGHOCTL CMCTEMbI pasbasneHns AokHa ObiTb
[IOCTaTOYHO AN TOr0, YTO6bI NOAHOCTLIO UCKITIOUMTL BO3MOXHOCTbL KOHAEHCALMK Bnaru B cuctemax pasbas-
nenus u npo6ooToopa u noaaepXmBaTh TemnepaTypy pasbaBneHHbix oTpaboTasLumMx rasos nepes aepxare-
namu counsTpoB B AuanasoHe ot 315 K (42 °C) po 325 K (52 °C). [lonyckaetca ocylueHne pasbaBnaioLero
BO34yXxa nepen cUCTeMon pasbasneHusi, yto ObiBaeT 0COOEHHO NONE3HO NPU BbICOKOW BNAXXHOCTU BO3AYyXa.
Temneparypa pa36aBnsioLLero Bo3ayxa B HENOCpeACTBEHHOW BnnM30CcTh OT BXOAA B CMECHUTENbHbLIA TYHHENb
AOmkHa ObIThb Bbilwe 288 K (15 °C).

[ins onpeaeneHns maccel Yactuy Tpebyiorcsa: cuctema npobootbopa vacTuu, punsTpel coopa YacTul,
aHanUTUYECKUE BEChI, a TAKXKe BECOBAA KamMepa C perynupyemon TeMnepaTypoi U BRaxxHOCTbI0. Takas cucre-
Ma [eTanbLHO onucaHa B pasgene 12.

10.4.2 MpoGooT6op yacTuy

Mpo6o0oTGOPHMK YACTULL AOMKEH YCTAHABIMMBATLCS HEMOCPEACTBEHHO nepe/ NpobooT6opHUKOM rasoobpas-
HbIX MPOAYKTOB, OAHAKO PAaCcCTOsAHME MeXay HUMM AOIDKHO ObiTb AOCTaTOYHBLIM NS NPEAOTBPALLEHUA UX B3au-
MOBIUSIHUS B CMECUTESILHOM TyHHEne. CneaosarenbHO, TPe00BaHUA K YCTaHOBKE, yKasaHHble B 9.3.2, OTHOCATCS
TaKKe U K oToopy npob yacTtuu,. fluHua npoGooTdopa AomiHa COOTBETCTBOBATL TpebosaHuam ISO 8178-1.

10.4.3 PacueTr MaccoBbIX BbIOPOCOB 4acTuLy

Macca yactuy (I/MCrbITaHUE) BLIYNCHIAETCH CrieayoLmmM o6pasom:

My = . M, (58)
Mg, 1000
rae m;  — Macca 4acTuu, COGpaHHbIX Ha NPOTSHKEHUN UCTLITATENBHOTO LMKNA, Mr;
Mo, — Macca pasbasneHHbIx 0TPaGOTaBLLMX Fa30B, NPOXOAALUMX Yepes pUnLTPLI CO0pa HacTuL, KT
Mgy — Macca pasbaBneHHbIX 0TpaboTaBLUMX ra3oB 3a LKA, K.

B criyqae 1Cronb30BaHuUs CUCTEMBI IBOMHOTO pa3GaBneHns Macca BTOPUUHOrO pasbaBnAoLLEro BO3/AyXa Bbl-
yuTaeTcs U3 obLLEi Macchl ABaXab! pasdaBreHHbIX OTPaboTaBLUMX ra30B, NPONYLLEHHbLIX YEPES CHUNLTPbI YacTuLy;:
Mgep = Mget = Mssq: (59)
F0e Mgy — Macca ABaxabl pa3baBneHHbIX 0TpaboTaBLUNX ra30B, MPOXOASLUMX Yepes (HUNLTP HacTuL, Kr;
Mggq — Macca BTOPUYHOTO pas3daBnsAloLero Bo3ayxa, K.
Ecnu ¢hoHOBBIN ypOBEHbL YacTUL, B pasGasnsiolLem Bo3yxe onpeaeneH B COOTBETCTBUM C 7.5, TO MOXET
ObITb BHECEHA NOMNpaBka Ha POHOBLIN YPOBEHL YacTUL. B 9TOM cnyyae maccoBblil pacxod Yactuy, (r/ucnbita-
HWUE) BLIYUCIIAETCA Cneayowmm obpasom:

|m (m :;] Mg
TPV e [msd[1 DF j 1000’ ©0)

TA€ Mpp, Mgep, Meq — (CM. BbiLwme);

Mgy — Macca npobbl NEPBMUHONO pa3daBnAIoWEro BO3Ayxa, B3ATOW C NOMOLLLIO NPoG0ooT-
6opHuKa POHOBOrO YPOBHS 4acCTUL, Kr;

my, — macca cobpaHHbix yacTul, (06pasyloLnx (POHOBLIN YPOBEHb) B NEPBUYHOM pa3bas-
nsioLwemM Bo3ayxe, Mr;

DF — Ko3)hnUmneHT pasbaeneHus, onpeaenenHsin B 10.3.4.2.

10.4.4 Monpaeka Ha BNAXHOCTb NO BbIGpOCAM YacTul

MocKonbKy BLIGPOCKHI YAaCTUL B AN3ENAX 3aBUCAT OT NapameTpoB OKPY>KaloLLEro BO3ayxa, Npu pacyerax
KOHLIEHTPaLMN YacTUL, JOMKHA BHOCUTLCA MOMPaBKa Ha BNaXHOCTb OKPYXXAIOLLIEro BO3Ayxa ¢ KoadhduumeH-
TOM kp, BbIYMCIIAAEMbIM MO NPUBEAEHHBIM HUXe hopmynam.

Mo cornaweHunio mexay 3sanHTepecoBaHHLIMU CTOPOHAMM MOTYT MCMONb30BaTbCA ApPYrue 3TanoHHbIe
3HAYEHUS BIAXKHOCTH, OTIMYHbIE OT 10,71 r/kr. [PUHATLIE 3TANOHHbIE 3HAYEHUS! AOMKHbI ObITh YKa3aHbl B OT-
yeTe 06 UCMbITaHUAX. 1

o = [1+0,0133(H, —10,71)]

rae Ha — BNAa>HOCTb BO3yXa HA BNycke B rpaMmmax BOAbl Ha KunorpaMmm Cyxoro sosayxa.

61)
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10.4.5 PacyeT yaernbHbIX 3Ha4Y€HUIN BLIOPOCOB YacTuL
Beibpoc vacTtuu (B r/kBT - U) BbluMCnseTca cnegyiowmm o6pasom

Mo = mpy - Ky [ Wt (62)

rae W,y — pabota 3a daktudecknin umkn B kBT-4, onpesensiemas B COOTBETCTBUM € 6.6.2.

11 Annaparypa ansa usmepeHusi cogepxaHus razoodpasHbIX NPOAYKTOB

11.1 O6wme TpeGoOBaHUA K aHanu3aTopam

11.1.1 OGwWwMe NOnoXeHUs

Inana3oH U3MepeHU U BPEMS OTKNUKA NPUMEHSEMbIX aHanM3aTopoB AOMKHbI ObiTb 4OCTATOUHLIMU
ana obecneyeHus TOMHOCTU, TpebyeMoin AnA U3MEPEeHMA KOHUEHTpauui NpoayKTOB OTpaboTaBLUMX ras3oB
Ha nepexoAHbIX pexxumax. QuanasoH u3aMepeHuin aHanmsatopa AOMmKeH BbiOupaTbca TakuMm obpasom, YTo-
Obl cpeaHee 3HaYeHUe KOHLEHTpauuu, U3MepsaemMon Ha NPOTSHKEHUU UCTbITATENbHOMO LMKNa, Haxoaunace B
npeaenax ot 15 go 100 % nonHoOro guanasoHa, Npy STOM NOrPELUHOCTb aHanu3aTopa He AOMKHa NpeBbiwaTh
+ 2 % OT ero nokasaHusi Mpu cpegHemM 3Ha4Y€HUM KOHLEHTpaLuu.

Ecnun BTOpUYHbIE M3MepUTesibHble NPUBopbl (KOMMALIOTEPLI, CAMOMNKUCLLI) UMEIOT AOCTATOYHYIO TOUHOCTb
N paspeweHne MeHee 15 % nonHOro guvanasoHa M3MEepeHuid, TO NOrpeLHoOCTb M3MEPEHUIn aHanusaTopa
MeHee 15 % MonHOro AnanasoHa CYMTAETCs Takke AONYyCTMMON. B aTom cnyyae AomkHa ObiTh BbIMOMHEHA
AononHuTenbHaa kanubpoBka No YeTbipeM PaBHOMEPHO PasHECEHHbIX TOYKAM C HEHYNEBbLIMU 3HAYEHUAMMU
YyHKUMK, YTOObI 06ECNEYNTL TOYHOCTb KaNMBPOBOYHbIX KPMBbLIX COrnacHo TpebosaHusim 8.5.5 ISO 8178-1.

OnektpomMarHuTHas coemectumocts (EMC) obopyaosaHus gomkHa OblTb 4OCTATOMHON AN MUHUMU3A-
LUK AONOSNHUTENbHbIX OLLMBOK N3MEPEHUS.

11.1.2 ToyHOCTBb

OTKNOHEHNE NOKasaHWi aHanusaTtopa OT HOMWHANLHOW TOYKM KanuMOpPOBKM HE AOMMKHO NpeBbILATb
OonbLueii n3 cneaylLmx BeNuYnH: £ 2 % aeneHns wkanbl unu £ 0,3 % nonHoro auanasoHa namepeHuin. Tou-
HOCTb OMpeaensieTca B COOTBETCTBMU C TpeOoBaHMAMU K kKanubBpoBke, M3NoXkeHHbiMK B 8.5 ISO 8178-1.

MpuMevyaHue — [nsa LteJ'IeVI HaCTosALLEero cTaHjapTa TOYHOCTb OMNpefenseTcs Kak OTKMOHEHUE MoKasaHWi
aHanusartopa OT HOMUHanNbHbIX Kanm6p030qu|x 3HaYeHuUNn, nony4yeHHbIX ¢ UcnofibaoBaHUeM KaﬂI/IGPOBO‘-IHOFO rasa (I/IC—
TUHHaA BeﬂMHVIHa).

11.1.3 Mpeun3snoHHOCTb

MpeunsnoHHOCTb, onpeaensemas Kak cpeaHee KBaapaTuyHoe OTKIMOHEeHue, nony4yeHHoe no 10 nocne-
[oBaTenbHbIM U33MEPEHUAM C UCMNONb30BaHMEM KanMOpPOBOYHOIO ra3a U YMHOXEHHOEe Ha 2,5, He JOIDpKHA
npesbiwaTb £ 1 % MakcMMansHON KOHUEHTpaLUMM Ha LWKane AN Ka)oro UCMnonb3yeMoro Auana3oHa CBbILLe
155 ppm (unu ppmC) n £ 2 % ANA KaXK[0ro MCNonb3yemoro AuanasoHa mexHee 155 ppm (unu ppmcC).

11.1.4 YpoBeHb nomex

[nana3oH OTKNOHEHWI OTKMMKA aHanu3aTopa Ha HyNeBOWl U KanMbpPOBOYHBIN rasbl 3a NOOW nepuog
B 10 ¢ He gomkeH npeBbiwaTh 2 % MaKkCUMAasbHOro 3Ha4YeHus Mo LKane B filoO0M AuanasoHe U3MEPEHUN.

11.1.5 Opend HynA

Opend Hyns onpegenseTcs Kak yCpeaHeHHas peakums, BKo4as LWyM, Ha NPUCYTCTBME HYNEBOTO ra3a B
TedyeHue 30-cekyHaHOro nepuoaa. Apend Hyna Ha NpoTskeHuM 1 4 He AOIMKEH NpeBbiwaTtb 2 % mMakcumanb-
HOrO 3Ha4YEeHUsA Mo LWKane HanMeHbLIEro U3 UCMOMb3yeMbIX AUANa30HOB U3MEPEHUMN.

11.1.6 Opeicd guanasoHa

[Hpend ananasoHa onpeaensaeTcs Kak yecpeaHeHHas peakuus, BKIToYas LWyM, Ha NpUcyTcTBue kanubpo-
BOYHOro rasa B TedeHune 30-cekyHaHoro nepuoga. Apend ananasoHa Ha NPOTSHKEHUU 1 U HE AOMKEH NPEBbI-
wartb 2 % MakCMmarnsHOro 3Ha4yeHus no LUKane HauMeHbLUIEro U3 UCMoNb3yeMbiX AUana3oHOB U3MEPEHUN.

11.1.7 Bpema HapacTaHusa curHana

Bpemsa HapacTaHusa curHana aHanusaropa, YCTaHOBMEHHOrO B U3MEPUTENLHON CUCTEME, HE AOMKHO
npesblWwars 2,5 C.

MpuMmeyaHue — BriNonHeHWe BhilLeHa3BaAHHOMO KPUTEPUST SBSETCS HEOBXOAMMbIM, HO HE LOCTaTOHHbIM YC-
TNOBUEM MPUrOAHOCTM U3MEPUTENBHOW CUCTEMbl ANS UCTbITaHWI Ha NepexofHbIX pexumax. Hanuume B cucteme 06bemMoB
1 B 0COBEHHOCTW MepTBbIX MPOCTPAHCTB CKa3biBAETCA HE TOMBKO Ha BPEMEHM Nepefaqn curHana oT JaTynka K aHanuaaro-
py, HO U Ha BpeMeHMW HapacTaHus curHana. Bpems oTknuka aHanusaTopa BKIOYAET Takke 3aJepXKKu Nepegaqun curHana,
Bbl3blBaeMble Takumu caktopamu, Kak, Hanpumep, UHEPLMOHHOCTL Npeobpa3oBaTensa U Hanuive BOAOOTAENUTENel B
cocTaBe aHanusaTopa. OnpefeneHne BpeMeHU OTKINKa BCel cucTembl onucaHo B 11.3.2.

34



FOCT ISO 8178-11—2015

11.1.8 OcyweHue rasa

MN3mepeHus coctasa oTpaboTaBLUMX ra30B MOryT NPOBOAUTLCA KaK ANA BNAXHOro, Tak U ANs CyXoro
rasa. BnusHue yCTpOVICTBa OCyLweHusa rasa, ecnu OHO UCNONb3yeTCAd, Ha CoCTaB aHaINMUM3UpyeEMbIX ra3oB 0IDK-
HO ObITb MMHUMArbHLIM. CNonNb3oBaHne XMMUYECKUX OCyLUMTENENR ANsl yaaneHus BoAbl U3 ra3oBoii Npoobl
HE AoNnyCKaeTcA.

11.2 NasoaHanusaTopbl

11.2.1 O6wme nonoxeHua

B 11.2.2—11.2.9 onpeaenstorca BO3MOXHbIE NPUHUMNLI n3MepeHus. MNogpobHoe onucaHne cUcTem us-
MepeHuit npuseaeHo B pasgene 15 ISO 8178-1. [ina aHanu3a cocrasa oTpaGoTaBLUMX ra30B AOMKHbLI NPU-
MEHATbCA NEepPEeYUCNIEHHbIE HWXKEe an60pr. I'Ipu WCNOMNb30BAHNUN HEMUHEWHbIX aHanu3aropoB A0MNyCKaeTcA
KOMMNEHCcaLusi NPUCYLLIUX UM HENMUHEWHOCTEN CXEMOTEXHUYECKUMU CPEACTBAMM.

11.2.2 AHanus cogepXxaHusa okcuaa yrnepopga (CO)

[na aHanu3a cogepxaHuA okcuaa yrnepoaa A0MKEH UCNONb30BATLCA HEAUCNEPCUOHHBIN MHdpaKpac-
Hbi cnektpoaHanusarop (NDIR).

11.2.3 Ananus cogepxanua guokcuaa yrnepoaa (CO,)

[Ana aHanusa cogepxaHna guokcuga yrnepoga AOMKEH UCNONb3oBaTbCA HEAUCNEPCUOHHbIA UH(pa-
kpacHbin cnekTpoaHanusarop (NDIR).

11.2.4 Avanu3 cogepxanua yrnesogoponosn (HC)

AHanusatop Ans onpeaeneHusa coaepkaHusl yrnesoaopoaoB AOIDKeH NPeACcTaBNsaTbL CODON NNaMeHHo-
MOHM3aLMOHHbIN AeTekTop ¢ nogorpesom (HFID), BCe KOMNOHEHTbI KOTOPOro — AETEKTOP, KnanaHbl, Tpy6Gku
U T. N. — NOAOrpeBaloTcs Takum obpasom, YTobbl TeMnepaTypa rasa noaaepxusanacb Ha yposHe (463 +£10)
K[(190 £ 10) °C)].

11.2.5 AHanus cogepxaHua HemeTaHOBbIX yrnesogopoaos (NMHC)

OnpeneneHne cofepXaHus HEMETaHOBbIX YINEBOAOPOAOB NPOM3BOAUTCA C MOMOLLBIO OTAENUTENS He-
meTaHoBbIX dpakumin (NMC), yctaHoBneHHoro nocneaosarenbHo ¢ FID (cm. 16.4.2 ISO 8178-1), nyTtem Bbl-
YUTaHUSA KONMYECTBA METaHa M3 KONUYECTBA YrNeBOLOPOAO0B.

11.2.6 AHanus cogepxaHus okcuaos asora (NO,)

AHanu3aatop Ans onpegeneHus coaepXaHus OKCUAO0B a3oTa J0ShkeH ObiTh BbINOMHEH HA OCHOBE XEMU-
noMuHecueHTHoro aetekrtopa (CLD) unu xemuniommHecueHTHoro aetekropa ¢ nogorpesom (HCLD) ¢ npe-
obpasosarenem NO,/NO, ecnm nsmepeHne npou3BOAMTCA MO Cyxomy rasy. Koraa usmepenue sepetca no
BMaXXHOMY rasy, AOMmkeH ucnonb3osatbes gerektop Tuna HCLD ¢ npeo6pasoBarenem, TeMneparypa KOToporo
nogaepxusaetcs Bbilwe 328 K (55 °C), ecnu yaoBneTsopsieTcsl yCrnoBue OrpaHuYeHust BnarocogepxaHus
(cm. 8.9.3.2 ISO 8178-1). B cny4ae kak CLD, Tak 1 HCLD Temneparypa CTeHOk TpakTa npo6ooTbopa A0omkKHa
nogaepxueartbca B gnanasoHe ot 328 go 473 K (ot 55 go 200 °C) BnnoTb 40 npeobpasoBarens — npu us-
MEPEeHUU NOo CyxOMy rasy v BnnoTb 4O aHanmaatopa — npu U3MepeHun no BraXKHOMY rasy.

11.2.7 AHanus cogepxaHusa popmanbaeruga (HCHO)

[ins HenpepbIBHOTO U3MEPEHUA CoaepXKaHusa popmanbaernaa B HepasbaBneHHbIX 0TpaboTaBLUMX ra3ax
OOMXKHbI NPUMEHATLCA MHAPaKPaCHbI cnekTpoaHanusatop ¢ npeobpasosaHuem dypobe (FTIR) unu mace-
CNEKTPOMETP C MArkoW moHusauumen (SIMS), ucnonbayemble B COOTBETCTBMU C MHCTPYKLMSAMMW MOCTaBLUMKA
npubopa.

Ananusatop FTIR gomkeH UMEeTb BCTPOEHHbIN anroputm (hopmMmupoBaHnsa MOMEXOYCTOMYMBOIO CUrHana
MO KOHLUEHTpaLuMKU BELLECTBA B 3aBUCUMOCTH OT MHADPAKpaCHOro crnekTpa ero usnyvenus. AHanusarop FTIR
JAOJHKEH TaKKe UMETb BCTPOEHHYIO 6asy AaHHbBIX, YHUKAIbHYIO ANs KaXaoro npubopa, Bo M3bexaHue noMex
“3-3a pasHULbl CNEKTPOB pasnu4HbIX NpuOOpPOB.

Ananusarop SIMS gomKeH UMETb BCTPOEHHYIO CUCTEMY ynpaBneHusi Ans (popMmMpoBaHUA NOMEXOYCTOM-
YMBOTO CWrHana no KoHueHTpauuu popmanbaernga. BHYTPeHHAss 3HEPrUSt MOHM3MPYIOLLETO MOHA JOMKHA
ObiTe Oonee 11,6 9B (Hanpumep, 970 MOXET ObITb Xe+ ¢ BHYTpEHHel aHepruei, paBHoi 12,2 aB). Mpu us-
mMepeHun Ha macce 30 nusHue nomexu ot NO, JOMKHO GbITb KOMNEHCUPOBAHO C MOMOLLGKO M3BECTHOTO
koachhuumeHTa achpekTMBHOCTH noHnsauum NO, ana macc 46 n 30. Paseaska no nomexam [OMKHa 0CyLLeCT-
BNATLCA NEPUOMYECKM C MHTEpBanoM He 6onee 300 Mc. MismepeHue cogepxaHust hopmanbaernaa Ha macce
29 ponyckaerca npu He06X0AUMOCTH, AONYCTUMOCTU UM HANMMYMKU KOMMNEHCALUN AONOMHUTENBHOTO CUrHana
no GonbLUeMy COAEpPXaHUIO anbAernos (pesynbraT U3MepeHusi Ha Macce 29 npeacTaBnsieT coboit BepxHuUit
npenen KoHUeHTpauuu dhopMansaeruaa).

Mpu onpegeneHun cogepxaHua popmanbiernaa B pasdbaBneHHbIX 0TPaboTaBLUMX ra3ax ¢ NOMOLLbIO Ya-
CTUYHOMNOTOYHON CUCTEMbI pasdbaBneHns pazbaBneHHas npoba AomkHa NPONyCKaThCs C NOCTOSAHHBIM PacXoaoM
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yepes UMNUHXep, cogepxawmi pacteop auetoHutpuna (ACN) pearenta DNPH, unu 4epes ksapuesblii kap-
TpumK ¢ nokpbiTuem 2,4-DNPH. Bastas npo6a aHanu3aupyeTcsi ¢ NOMOLLbIO ¥XUAKOCTHOMO Xpomartorpada Bbl-
cokoro aasneHus (high pressure liquid chromatograph — HPLC), B koTOpom Mcnonb3yercs yrnsrpaduonetosoe
[eTekTMpoBaHWe Ha AnuHe BOMHbl 365 HM (noapobHee cm. 16.6 ISO 8178-1). Ecnu npoGa pasbaeneHHOro rasa
Oeperca n3 YaCTUYHOMOTOYHON CUCTEMbI pasbaBrieHnst akkyMynupyroLlero tTuna, TpeboBaHus K TOMHOCTU U3-
MepeHus, ykaszaHHble B 12.1.4, nomkHbl 06ecnevnBaTbcs 3a CHET NPUMEHEHUs] METOAA, ONUCAHHOMO B 12.1.4.3.

11.2.8 AHanus cogepxaHua metaHona (CH,OH)

[Ana HenpepbIBHOMO M3MEPEHUA CoAepXKaHus MeTaHoNa B HepasdBGaBneHHbIX 0TpaboTaBLLMX ra3ax JOoSHKHbI
NPUMEHATLCA UHAPAKPACHbLINA CneKkTpoaHanu3atop ¢ npeobpasosaHuem dypoe (FTIR) unu macc-cnekrpomeTp
€ MArkow noxHusauuen (SIMS), ucnonb3ayemblie B COOTBETCTBMU C MHCTPYKLUMAMK NOCTaBLUMKa npubopa.

Ananusatop FTIR fomKkeH UMETb BCTPOEHHBIN anroputMm (POMMPOBaAHNA MOMEXOYCTOWYMBOrO CMrHana
No KOHUEHTpauuu BeLlecTBa B 3aBMCUMOCTM OT MH(PaAKPACHOro CrnekTpa ero uanydyenus. AHanusatop FTIR
[AOIKEH TaKKe MMETb BCTPOEHHYI0 6a3y AaHHbIX, YHUKANbHYIO ANs Kagoro npubopa, Bo usbexaHue nomex,
BbI3BaHHbLIX HECOBMNAAEHNEM CNEKTPOB PasnuyHbIX Npubopos.

Ananusartop SIMS gom«eH UMeTb BCTPOEHHYIO cuctemy ynpasneHnus (control library) ana dopmuposa-
HWUSi NOMEXO0YCTOMYUBOIO CUrHamna fno KOHUEHTpaumMm MeTaHona. BHyTPeHHAS 9Heprusa MOHU3UPYIOLLEro UoHa
aomkHa 6biTb 6onee 11,2 3B (HanpumMep, 3T0 MOXET OblTb Xe+ C BHYTPEHHel sHepruein, pasHoii 12,2 aB). 3T1o
NO3BONSIET BECTU U3MEPEHUA MeTaHona Ha macce 31. EAMHCTBEHHbIMM BeLLeCTBaMU, CMOCOOHBIMU UHTEP-
depupoBaTh Ha 3TON Macce, ABNATCS parMeHTel aTaHona 1 NponaHona, KoTopble B 0TPaboTaBLUKMX rasax
00bI4HO OTCYTCTBYIOT. TEM HE MEHEe NPU TOYHbIX U3MEPEHUAX COAEPXKaHUA METaHOMa M3BECTHbLIE NOKasaTenm
3(pheKTUBHOCTU MOHU3ALIMM STUX BELLECTB HA UX HE(pparMeHTUPOBaHHbLIX Maccax U Ha macce 31 B kayecTse
cpefcTBa AN NpefoTBpaLLeHUs MHTepdepeHLun MCNoNbL3OBaTLCHA HE AOMKHbI.

CopaepxaHue mMeTaHona A0NyckaeTcs Takke onpeaensatb ¢ nomowbio HFID. B atom cnyyae HFID, ot-
KanubpoBaHHLI NPponaHoM, AomkeH pabotaTe npu Temneparype (385 + 10) K [(112 + 10) °C]. KoadcpuuueHt
BNUAHWUA METaHONa JOMKEH ONPeaensaTbCA NPU HECKONMbKUX 3HAYEHUAX M0 KOHLEHTPALIMK; AUANAa30H KOHLEH-
Tpaumii MeTaHona B npoGe gormkeH cooreeTcTBoBaTk 8.8.5 ISO 8178-1.

Ecnu konuyecTso MeTaHona onpeaensieTca B NOTOKe pasbaBrieHHbIX 0TpaboTaBLUMX ra30B YaCTUYHO-
MOTOYHON cucTeMbl pasbaBneHns, npoba STUX rasoB AOMKHA NPOMYCKATbCA C NOCTOAHHBIM PAcX040M Yepes
UMMUHXEP C AeUOHU3UPOBAHHOW BOAOW. AHanu3 npobbl AOMKEH NPOBOAMTLCA C MOMOLLBIO Fa30BOI0 XpoMa-
Torpadpa (GC) ¢ FID (nogpo6Hee 06 atom cM. 16.5 ISO 8178-1). Ecnu npoba pasbaBneHHOro rasa 6eperca
M3 YaCTUYHONOTOYHOM CUCTEMBI pa3baBneHNsa akkyMynupyloLero Tuna, TpeboBaHUsi K TOHHOCTU U3MEpeHus,
ykasaHHble B 12.1.4, pomkHbl 06ecnevnBaTbCs 3a CUYET NPUMEHEHNS METOAA, ONUCAHHOTO B 12.1.4.3.

11.2.9 UsmepeHUe COOTHOLLEHUA «BO3OYX — TONSIMBO»

Ana n3aMepeHns COOTHOLLEHUSI «BO34yX — TOMMMBO», UCNOMNL3YEeMOro Npu onpeaeneHun pacxoga oT-
paboTaBLUKMX ra30B COrMacHo 9.2.6, AOMKHbI UCMONbL30BATLCA LUMPOKOAMaNa3oHHbIe AaTYMKK KoddhduumeHTa
n3bbITka BO3ayxa unm nambaa-garynku LMPKOHUEBOro Tuna.

Jatynk AOMmKeH yCTaHaBINMBATLCA HEMOCPEACTBEHHO Ha BbiNyCKHOM Tpybe, rae Temneparypa orpabo-
TaBLUMX ra30B 4OCTATOYHO BbICOKA ANS NPEfOTBpaLLeHUs KOHAEeHCauun Brarm.

MorpeluHoCcTb AaT4ymka co BCTPOEHHOW SNEKTPOHUKOW HE AOMKHA MPEBbILLATD:

- + 3 % nokasaHus npubopa npu A < 2;

- + 5 % nokasaHusi npubopa npu 2 £ A < 5;

- + 10 % nokasaHus npubopa npu i = 5.

[ns o6ecneyeHns ykasaHHbIX BbILE TPeOOBaHWIi K TOMHOCTU AaT4MK AOIDKEH ObITb 0TKanUuOpOBaH B CO-
OTBETCTBUU C UHCTPYKLIMSAMU U3roTOBUTENA npubopa.

11.3 Kanu6poeka

11.3.1 OOwmMe NonNoXeHnA

KanubpoBka ka)goro aHanusaropa AorkHa NpoBOAUTLCA C NePUOANYHOCTbIO, AOCTATOMHOM Ans obe-
cneyvyeHns ToOMHOCTU npubopa B COOTBETCTBUM ¢ TpeboBaHMsAMM HacTosLWwero ctaHaapra. Ucnonbayemblii ans
aToro metoa kanubposku nogpobHo onucaH B 1ISO 8178-1, pasaen 8. B AgaHHOM cTaHZapTe ONUCaHbl TOMbKO
Te cnocoObl KanMBpPOBKK, KOTOPbIE CNELMUYHBI AN UCNBITAHWI HA NEPEXOAHBIX PEXUMAX.

11.3.2 MpoBepka BpeMeHU OTKSIUKA aHASTUTUYECKOW CUCTEMbI

HacTpoiiku cucTemMbl ANna OLEHKU BPEMEHM OTKIMKA AOMKHbI ObITb TOYHO TAaKUMU Xe, KaK U Npu U3me-
peHuax, NPOBOAMMBIX B XOA4€ UCMLITAHWIA (STO KacaeTcs AaBreHuii, pacxofoB, HAaCTPOEeK (OUNLTPOB aHanum3a-
TOPOB M BCEX OCTalbHbIX NAPAMETPOB, BIMSIOLIMX Ha BpeMsi OTKnuka). Mpu onpegeneHnm BpeMeHu oTKnmka
BKITIIOYEHUE/BBIKIIOMEHNE NOAAaYM ra3a Npou3BOAUTCS HEMOCPEACTBEHHO HA BxoAe B Npo6ooTGOpHUK. [nu-
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TENbHOCTb BKIMIOYEHUS/BLIKNIOMEHUA NOAAYM rasza He AorpkHa npesbiwatb 0,1 ¢. Masbl, ucnonbdyemoie Ans
UCNbITAHWI, JOMKHBI BbI3bIBaTb U3MEHEHUE KOHLEHTpaLun He MeHee 60 % NONHOI LUKasbl.

Mpu ucnbiTaHUaX AOMKHbI PErUCTPUPOBATLCA rPachuKU M3MEHEHUA KOHLIEHTPALMKM KaXKaoro npoaykra
rasa. Bpems oTknuka onpegensetca kak NPOMEXYTOK BPEMEHU MeXay MOMEHTaMK BKIOYEHUS/BbIKNIOYEHUS
nozauu rasa U COOTBETCTBYIOLLETO N3MEHEHUS PETMCTPUPYEMON KOHLIEHTpauun. Bpems oTknmka cuctemsi (fyo)
CKNnaablBaeTCA U3 BpeMeHU 3ana3abiBaHUsl M BPEMEHW HapaCcTaHUs CUrHana cucrembl. Bpemsa sanasgbiBaHus
onpeaensieTcs kak NPOMEXYTOK BPEMEHN OT MOMEHTA U3MEHEHMA (fy) A0 MOMEHTA AOCTIDKEHNA N3MEPAEMON
BenuunHon 10 % ee okoHYaTENbHOro 3HaueHus (f;q). Bpema HapacTaHua curHana cUCTeMbl ONpeaenseTcs
Kak MPOMEXYTOK BPEMEHN MeXy MOMEHTaMU AOCTWXeHUs1 namepsaemon senuunHon 10 % u 90 % ee OKOH-
yarenbHoro 3HaveHus (fyg — ;o). ANA cornacosBaHusA N0 BPEMEHM CUTHANOB aHanM3aTopa u pacxoaomepa ot-
paboTaBLuMX rasos NpyU U3MepeHUsIX B HepazbaBneHHbIX OTpaboTaBLUMX ra3ax BpeMs npeobpasosaHus onpe-
AernseTcs Kak NPOMEXKYTOK BPEMEHU MEdIY MOMEHTaMU AOCTVXKEHUS n3Mepsemon BenuunHoi 10 % (¢,0) u 50 %
(f50) €€ OKOHYATENbLHOIO 3HAYEHUA.

Ansa Bcex usmepaembix npoaykros (CO, NO,, HC unu NMHC) n anqa Bcex AnanasoHOB U3MepeHus spe-
MSl OTKSIMKA CUCTEMBI AOIMKHO ObiTh HEe 6onee 10 ¢ Npu BpPeMeHU HapacTaHus curHana cucremol He Gonee
2,5 ¢ B cooTBetcTBUM C 11.1.7.

11.3.3 Bepudukaumnsa kanuopoBOYHON KPUBOW

Mepen KakabIM UCMLITAHUEM ABUraTens Kakablii OObIMHO UCNONb3yeMbIi pabounit AnanasoH AO0MKeH
ObiTb NPOBEPEH B CreaytoLeM nopsake.

KanubpoBka npoBoaUTCA C MOMOLLBIO HYNEBOIO ra3a U NMOBEPOYHOrO rasa, Ans KOTOPOro HOMUHaNbHOE
3Ha4yeHue KoHueHTpauum coctasnsaeT 6onee 80 % OT NONHOW LUKanbl Auana3oHa U3MepeHui.

Ecnu ans aAByx ykazaHHbIX TOHYEK 3aMEPEHHasA BENMUMHA He OTNUYAETCA OT OOLSBIIEHHOW 3TaNOHHOW
BEMNMYMHbI bonee 4em Ha + 4 % NONHOW LuKanbl, NapaMeTpbl HACTPONKN MOTYT ObITb U3MEHEHBI. ECnn 310 He
Tak, crneayeT NPOBEPUTb NOBEPOYUHbIN a3 UK Xe AOIPKHA ObiTb NOCTPOEHa HOBasA KanubpoBOYHaA KpuBas
cornacHo Tpe6oeaHusim 8.5 1ISO 8178-1.

11.3.4 KanubpoBka aHanusaTopa UHOUKAaTOPHLIM Fra3oM ANA TeKylWnxX U3MepeHuil orpadboraBlumx
rasos

AHanusaTop Ana u3MepeHus KOHLEHTPaLMM MHAUKATOPHOTO rasa, eCcrnu Takol ra3 ucnonbL3yeTcs, Aos-
>KeH ObITb OTKANMMBpPOBaH C NOMOLLBIO CTAaHAAPTHOIO rasa.

KanubposoyHas kpuBas 4omkHa ObiTb NOCTPOEHa Kak MMHMMYM No 10 ToukaMm (He cuuTasa Hyns) pas-
HEeCEeHHbIM Mexay coO0i Ha Takoe pacCTosiHMe, YToObl NONOBUHA KanMBOPOBOYHBLIX TOYEK NOMeLLanach B Ana-
nasoHe ot 4 1o 20 % NONHOW LUKanbl aHanu3aTtopa, a ocranbHble KanMbpoBOYHbIE TOYKM NOMELLANUChH B
ananasoHe ot 20 a0 100 % nonHoi WwKkanbl. KanmbpoBoyHas KpuBasi pacCYUTLIBAETCA METOAOM HAUMEHbLLIMX
KBaZpaToB.

3HayeHns KOOpAUHAT KanuOpOBOYHOM KPUBOW HE AOSMKHbI OTnMuaTtbea bonee yeM Ha £ 1 % NONHOW
LUKarbl OT HOMUHAITbHOTO 3HAYEHUS B KAXKA0M U3 KannbpoBOYHbIX TOUEK, B AuanasoHe ot 20 Ao 100 % nonHom
wkansl. KpoMme TOro, OHM He AOIMKHbI OTNMYaTbes 6onee Yem Ha * 2 % nokaszaHusi npu6opa 0T HOMUHANbLHOTO
3HayeHus B gnanasoHe ot 4 40 20 % nONHOM LUKanbl.

Mepen npoBeAEHMEM UCTILITAHUI aHANU3aTop AOIMKEH ObiTb OBHYNEH M HAMOMNHEH NOBEPOYHBLIM rasom,
npu 3TOM UCMOMNb3YIOTCH HYNEBOW U NOBEPOYHbIN ra3bl, HOMUHAMNBHBLIE 3HAYEHUS KOHLEHTPALUN KOTOPbIX CO-
ctaenaior 6onee 80 % MONHON LIKarnbl aHanu3aropa.

11.3.5 MepuoanyYHOCTb KANTMOPOBKMU

AHanu3aTopbl 4OIDKHbI NPOXOAUTL KanubpoBky cornacHo 8.5 ISO 8178-1 He meHee yem pa3s B 3 mec.,
a TaKke B Cny4asx, koraa cucrtema noasepranacb peMOHTY UMW U3MEHEHUSIM, MOTYLLIMM MOBAUATL Ha ee Ka-
nmépoBky.

11.4 AHanuTuveckas cucrtema

AHanutuyeckas cucrema nogpo6Ho onucaxa B pasaene 16 ISO 8178-1.

12 O60opynoBaHue Ans U3sMepeHns cogepxaHmsa yacTuy,

12.1 O6uwue Tpe6oBaHua

12.1.1 OOwMe NONOXKEeHUNA
[ns onpeaeneHusa Macchbl yactuy Tpebylotcs: cucrema npoboorTbopa vactuy, dhuneTpbl cbopa 4a-
CTULI, aHANUTUYECKME BECHI, a TAKXKE BECOBAsi Kamepa C perynupyemMmon TemnepaTypoi u BRaxXHOCTbIo. CuU-
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cTema npobooTbopa YacTul gomkHa obecrneunTb 0TOOP penpe3eHTaTuBHbIX NPO6 C cogepXaHmeM 4acTul,
NPONOpLUOHAankHLIM UX COAEPXKaHMIO B MOTOKE HEpasbaBneHHbIX Unu pasbaBneHHbIx 0TpaboTasLUNX rasoB
(B 3aBMCMMOCTHU OT BUAA CUCTEMBbI), Npu paboTe ABUraTensa Ha nepexoaHbIX pexumax ¢ y4etom Tpebosa-
HUN 9.4.2.

12.1.2 dunbTpbl COOpa YacTuy

Mpo6ooTbop pazbaBneHHbIX OTpabOTaBLUMX ra30B B XOA€ BbINOMHEHUSA UCMbITAHWUA OOIPKEH MPOU3BO-
OUTbCA € NoMoLbio unkTpa, oTBevaiolero Tpebosanusam 12.1.2.1 n 12.1.2.2.

12.1.2.1 TpeboBaHus k punsTpam

[ns otr6opa npo6 AomKHbI yNoTPeOnsaTLCs PUNBTPLI U3 CTEKMOBOMOKHA C (PTOPYrNePOAHbIM NOKPLITUEM
unm dropyrneposHole Membparblie UNLTpbl. PuNLTP NOOOro TMNa AoMmkeH obecnevnBaTb CTENEHb ynas-
nueaHua 4actuy DOP (anoktundranara) pasmepom 0,3 Mkm He meHee 99 % npu CKOpPOCTM HaberatoLlero
nortoka rasa B gnanasone ot 35 go 100 cwm/c.

12.1.2.2 Pasmepbl PunsTpoB

PekomeHayemblin auametp ounstpoB — 47 MM. [onyckaercsi NPUMEHATb PUnbTpbl 6onbLIero Auame-
Tpa (cMm. 12.1.2.4), HO HE MEHbLLEro.

12.1.2.3 CkopocTb HaberawLLero notoka Ans punsTpos

CKOpPOCTb NOTOKA, NPOXOAALLErO Yepes PunbTp, AoMmKHa cocTasnAaTb oT 35 ao 100 cm/c. MNepenap aas-
NeHnin Ha OUNLTPE 3a BCE BPEMSI UCTbITAHUIA HE AOMKEH yBENUUUTLCA Gonee Yem Ha 25 kMa.

12.1.2.4 Harpy3ka Ha punstp

Tpebyemas MuHMManbHas Harpyska Ha uneTp npuBeaeHa B Tabnuue 8. Ana ounerpos 6onbLuero pas-
Mepa MUHUMAarbHas yaenbHas Harpy3ska AOMKHa cocTaBnsATh 0,065 mr/1000 Mm2 nnowaam dunetpa.

Tabnuya 8 — MuHMManbHO AOMyCTUMAasA Harpyska Ha unsTp

OvameTp dpunsrpa, MM MuHumManeHas Harpyska, Mr
47 0,1
70 0,25
90 0,41
110 0,62

Ecnu, cyas no pesynesrataMm NpeabiayLmx UCTbLITAHUIA, NOCNE ONTUMU3auun pacxoAoB U CTENEHU pas-
GaBneHus Tpebyemble 3HAYEHUSI MUHUMATBHON Harpy3ku MOTYT OKa3aTbCst HEAOCTDKUMBIMK, TO NO cornatue-
HUIO 3aMHTEPECOBAHHLIX CTOPOH 3TU 3HAYEHUS MOTYT ObITb CHUXXEHbI NPU YCNoBKUM cobnogenunn TpebosaHui
K ToyHOCTM 12.1.3.2 ¢ ucnonb3oBaHunem secos 0,1 mr.

12.1.3 BecoBas kamepa u Tpe60OBaHUA K aHaNUMTUYECKMM Becam

12.1.3.1 YcnoBusa B BECOBOMW Kamepe

TemnepaTypa B BECOBOW kamepe (Unu nomMeLleHun), rae npon3BoasaTca KOHAMLMOHMpPOBaHUE U B3Be-
LuMBaHue punbTPOB, AOMKHA NOAAEPKUBATLCA Ha ypoBHe (295 + 3) K [(22 + 3) °C)] B Te4eHUe BCEro npo-
uecca KOHAMUMOHUPOBAHUSA 1 B3BELUMBAHUA. BnaXHOCTb AOMKHA NOAAEPXKUBATLCA HA YPOBHE TOYKU POCHI
(282,5 £ 3) K[(9,5 £ 3) °C)], a oTHOCUTESbHAA BNAXHOCTb — Ha ypoOBHE (45 + 8) %.

12.1.3.2 B3BeLunBaHne KOHTPONLHbIX (OUNLTPOB

ATMocdepa B BECOBOI kaMepe (MM NOMELLEHUN) He JOJKHA CoaepKaTk HUKAKMX NOCTOPOHHUX 3arpsas-
HSAIOLLMX BELLECTB (HanpuMep, Nbifun), KOTOpbie MOrMKM Bbl oceaaTh Ha unsTpax BO BpeMA ux crabunusauyuu.
BpemeHHble OTKIMOHEHUS B YCNOBMAX NOMELLEHMWA ANA B3BELLUMBAHMSA, OT NpuBEeAEeHHbIX B 12.1.3.1, gonyckator-
CS1 NPMW YCNOBUM, YTO UX NPOAOIHKUTENBHOCTL HE npeBbilwaet 30 MUH. MoMeLleHne Ansi B3BELUMBAHUS JOJDKHO
YAOBNETBOPATHL 3alaHHbIM TpeBOoBaHUAM A0 TOr0, Kak Tyaa Bonaer kto-nubo n3 nepcoHana. Kak MUHUMYM
[Ba HEUCNONb30BaHHbIX KOHTPOMbHbIX (OUNLTPa AOSMKHLI ObiTh B3BELUEHLI MO BO3MOXHOCTU O4HOBPEMEHHO
CO B3BeLUMBaHMEM hunbTpa ¢ Nnpoboi. Ecnu ogHOBPEMEHHOE B3BELUMBAHUE HEBO3MOXHO, MHTEPBAI Mexay
000VMU B3BELUMBAHUSMU HE JOIMKEH NPEBbIWaTh 4 Y. KOHTpOnbHbIe hUnbTpbl AOMKHBI BbITb M3rOTOBMEHbI U3
TOrO e MaTtepuana u UMeTh T€ XKe pasMepbl, YTO U PUNLTPLI C NPOGOIA.

Ecnu cpeagHuii BEC KOHTPOMbHbLIX PUMLTPOB U3MEHWUNCA MeXay B3BELUMBAHUSAMU dUnbTpa ¢ npoboii
6onee 4Yem Ha 10 mr, TO BCe pUnbTpbI € NPOBOI NMUKBUANPYIOTCS, @ UCTILITAHUS NMOBTOPSAIOTCS.

Ecnu ycnosusa ctabunbHOCTU B NOMELLEHUU ANA B3BELUMBAHUSA, NpuBeAeHHble B 12.1.3.1, He BbinonHsA-
IOTCS1, HO STMW YCMOBUS BbIMOSHAKOTCA NPY B3BELUMBAHWUU KOHTPONbHOMO punbtpa, TO U3roTOBUTESb ABUraTens
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MOXET BbIOpaTh Mexagy ABYMS BapMaHTaMu — WU NPUHATL U3MEPEHHbIE MacChl KOHTPOSIbHbIX PUNLTPOB,
UK NpeKpaTUTb UCMbITaHWA, BOCCTAHOBUTL PaboTy CUCTEMbI KOHAMLMOHUPOBAHUSA B NOMELLEHUU ANA B3Be-
LUMBAHUSA, MOCME YEro NOBTOPUTL UCTILITAHUA.

12.1.3.3 AHanuTM4eckme BeChbl

AHanuTu4eckme BECHI, UCMONb3yEMbIE AN OnpeaeneHus Beca punsTpoB, AOMMKHbI UMETb NPELU3NOH-
HOCTb (CTaHAApPTHOE OTKIIOHEHUeE) He Bonee 2 Mr, a paspelueHne — He Gonee 1 mr (1 paspsig = 1 Mmr), rapas-
TUPYEMbIE M3TOTOBUTENEM BECOB.

12.1.3.4 YcTpaHeHne BAMAHUA CTaTUYEeCKOro anekTpuyecTsa

Ecnu B pesynkrare BNUAHWA CTaTUMECKOTO SMNEKTPUYECTBA HA BECHI B3BELUMBAHWE (PUNLTPOB JAET He-
cTabunbHbIe MM HEBOCNPON3BOAMMbBIE PE3yNbTaThl, TO NEpes B3BELUMBAHWEM (OUNLTPbl AOMKHBI NPONTM HEli-
Tpanusauuio, HanpumMep, ¢ MOMOLLIbIO MOSIOHMEBOTO HEWTPanu3aTopa Unu aHanoru4Horo npubopa.

12.1.4 Tpe60BaHUA K U3MEPEHUIO PAcX0OO0B

12.1.4.1 O6wme TpeboBaHus

Tpe6GoBaHuUs K TOHHOCTH PACXOAOMEPOB M annapaTypbl ANs MBMEPEHNUSA PACXOA0B AOIMKHbI COOTBETCTBO-
BaTb 8.3.

12.1.4.2 Cneuudpuyeckne TpeboBaHUa ANa YaCTUMHOMOTOUHbIX CUCTEM pasbaBneHus

OnsA 4aCTUYHOMNOTOYHBIX CUCTEM pasdbaBneHus 0ocoboe 3HaYeHne MMEET TOYHOCTb ONpPeneneHus Hako-
nnexHust npoobbl Grmp: €CNIN 3Ta BENMYMHA HE U3MEPSETCSH HeMnoCPeCTBEHHO, a ONpe/ensieTcs kak pasHoCTb
pacxoaos.

qmp = Imdew ~ Imdw- (63)

B atom cnyyae ycnosue npeaenbHO A0MYyCTUMOI MOTPELUHOCTY £ 2 % NpU ONPEAENeHUN Ggew Y Imaw
HegoCTaToOuHO Ans TOro, YToObl rapaHTUpPOBAaThL MPUEMIIEMYIO TOYHOCTL ONpeaeneHus Imp- Ecnu pacxop
rasa onpeaensercsa kak pa3HoCTb PACXOA0B, NPeenbHO JONYCTUMAs MOrPELLHOCTb STON Pa3HOCTU A0SMKHA
ObITb TAKON, YTOObI NOrPELLUHOCTL ONpPeaeneHus Jmp N'€Xana B npeaenax 5 %, koraa creneHb pasbasne-
HUs MeHbLe 15. OHa MOXeET ObITh BblMMCNEHA KakK cpep,HeKBa,qpaquHoe 3HaJYEeHWUEe NOrpPeLUHOCTen Kaxaoro
npubopa.

[Ons onpeaenexHus Qmp© NPUEMNEMOI TOUHOCTBIO MOXXHO BOCMOSb30BaThLCA NMOOLIM U3 CneayioLmx Crno-
coboB:

a) ObecneunTtb abCONIOTHYIO MOrPELLHOCTb onpe,qeneva qmdew U Gmgw B NPeaenax + 0,2 %, yto ra-
PaHTUPYET OTHOCUTENbHYIO MOTPELUHOCTL ONPeAeneHus qp,, < 5 % npu cteneHn pasbaBneHus, pasHon 15.
OpaHako npu 6onee BbICOKUX 3HAYEHUAX CTENEHN pa36a3neHm| owwunbka BO3pacTaer;

b) BbINONHUTL KANUGPOBKY Gy, OTHOCUTENBHO G ey, TAKMM 06PA30M, HTOOLI BENUUNHA Gpmp ONPEACNA-
nacb C TOMHOCTbIO, YKa3aHHOW B nepevucneHuu a). MoapobHee o kanubposke cm. 12.3.2;

¢) TouHOCTb onpeaeneHus Gmp MOXeET ObITb BLIMUCNEHA KOCBEHHLIM MYTEM HA OCHOBaHWUW TOYHOCTM
onpeaeneHnsa CTeneHn pasﬁaBneHuﬂ HaNAEHHOW C NOMOLLILIO MHANKATOPHOTO rasa, Hanpumep, CO,. B atom
cny4ae Heobxoaumo o6ecneunTb Takylo ke TOYHOCTb OnpeaeneHns Gmp: Kak MU NCMONb30BaHUM MeTOAa,
YKa3aHHOrO B NEPEYNCNEHUN a);

d) AGConioTHasi NOrPeLIHOCTL ONPEAENeHUs Gy qew Y Imaw AOMKHA ObITL B Npeaenax + 2 % NonHon
WwKanel, ownbka pasHOCTU MEXAY Gpgew W Tmaw AOKHA ObITh B npeaenax 0,2 %, a npeaenbHO aony-
CTUMAA HENUHENHOCTbL COCTaBNAeT + 0,2 % MaKCMMAMbHOTO 3HAYEHUA G40, HAONIOAABLUETOCA B XOAE
MCNbITAHNNA.

12.1.4.3 Monpaska Ha BeNU4YUHY pacxoaa (TONbko AN 4aCcTUYHONOTOYHON CUCTEMbI pasbasneHuns)

B cnydyae ecnu mamepeHus coaepxaHus metaHona unu cpopmanbaeruga npou3BoAATCA C NOMOLLbLIO
4aCTUYHOMOTOYHON CUCTEMBI Pa3baBneHns ¢ u3MepeHnem pacxoaa u o6wmm npoBooTGOpoM, NPOBY Gpe
HeoBx0AMMO BpaTh U3 CMECUTENBLHOTO TYHHENA, TO €CTb Nepea PACXOAOMEPOM Gy ey, SHAYEHUE G\, AOIK-
HO ONPEAENATLCA C NMOMOLUBIO PACXOA0OMEPA, U XOTA OHO OGbLIMHO ropasa0 MEHLLUE, YEM Gy, qey,» OAHAKO ero
HENb3A CYUTaTh NPEHEGPEXMMO MANbIM (Grey > 0.01 Grgen)-

[na rapaHTUPOBaAHHOrO onpeaerneHuns Gimp € TOUHOCTBIO, otBevaioLlel TpebosaHuam 12.1.4.2112.3.2.1,
MOXHO MCNOJIb30BaThb NGO U3 METOAOB, onucaHHblx B 3TUX NYHKTaX, TOSILKO MNPU 3TOM Qe 3AMEHSETCA
CyMMOJi Gmdew t Imex-

Mpu pacuyere MaccoBbix BbIOPOCOB PM (CM. 9.4.5) A0MKHA YUMTLIBATLCA MACCa §yq,, B3ATAA U3 CMECH-
TENbHOrO TYHHENS!, ATis Yero Macca YacTul Mg KOPPEKTUPYETCA CneayioLmm 06pasom:

Mk corrected = 1k (qm:’mdif‘z)- 64)
ew — Gmex
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12.1.5 flononuutenbHbie TpeGoBaHus

KOHCTpyKUMA BCEX KOMMOHEHTOB cucTeM pasbasneHusa u npo6ooT6opa, OT BbINyCkHOW TPYObI A0 Aep-
arena (punsTpoB, HAXOASALUMXCA B KOHTaKTe C HepasbaBneHHbiMU U pa3baBneHHbIMKU OTpaboTaBLLMMK Fa-
3amu, A0KHA ObITb TAaKoW, YTOObI BO3MOXKHOCTM OCaXAEHUSA YacTUL, HA UX MOBEPXHOCTAX UMK Kakoro-nmbo
BMAOU3MEHEHUS YacTuL, Obinu cBefieHbl K MMHUMYMY. BCe ykasaHHble KOMNOHEHTbI A0MKHbI ObITb BbINMOMHEHDI
U3 3NeKTPONpPOBOAHLIX MAaTEPUANOB, HE pearupyiowmx ¢ BeLeCcTBaMu, BXOAALLMMU B COCTaB OTpaboTaBLLMX
rasos; BO u3bexxaHue HaKonneHusi CTaTuyeckux 3apsiaoB 3TU KOMMNOHEHTHI AOSHKHbI ObITb 3a3eMIeHbl.

12.2 Cucrtema pasbaBneHus u npo6ooTéopa
Cucrema pasbasnenusi u npo6oor6opa nogpobHo onucaHa B 1ISO 8178-1, pasaene 17.

12.3 KanubpoBka

12.3.1 Obmme NonoxeHun

KanubpoBka annaparypsbl Ans M3MepeHUst MaccChbl YacTUL, CBOAUTCS K KanMbpOBKE pacxofoMepoB, UC-
nonb3yembix AN onpeAeneHus HakonneHusi npobbl U cteneHu pasbasnenus. KanmbpoBka kaXxgoro KOMNo-
HEHTA A0JDKHA NPOBOAUTLCA C NEPUOANYHOCTbLIO, HEOOX0AMMON Anst obecneyeHnsa TOUHOCTU B COOTBETCTBUK
¢ TpebosaHusaAMu ISO 8178-1. Npu 3TOM AOIMKEH UCNOMNbL30BATLCHA METOA KanMOPOBKU, ONMUCAHHLIN B pasaene
12.3.2.

12.3.2 U3mepeHue pacxonos

12.3.2.1 MNepuoanyeckasn kanubposka

YTo0Obl 0becneunTb BbINONIHEHWE TPEDOBaHUI K TOYHOCTM, U3NOXEHHbIX B 8.3, pacxogomep wnun anna-
paTtypa Ons U3MEepeHusi pacxofoB [AOKHbI ObiTb OTKANUOPOBAaHbI C MOMOLLBIO 3TANIOHHOTO pacxogoMepa,
KanubpoBka KOTOPOro I0KYMEHTMPOBAHA B COOTBETCTBUMU C MEXAYHAPOAHLIMU U/MNN HALMOHAMNbHLIMU CTaH-
aapramu.

Ecnu HakonneHue npoObl ONpeaensercs kak pasHOCTb PacxoAoB, TO pacxoaoMepbl UM annaparypa
ANs U3MEPEHUS PaCcxXOA0B AOMKHbI ObiTb OTKANMOpPOBaHbLI OHUM U3 CREAYIOLMX METOAOB, NPU YCNOBUU, YTO
pacxop yepes 4aTyuK B CMECUTENbHbBIN TYHHESb Grmp ONPEAENAETCA C TOYHOCTLIO, oTeevaroLleli TpebosaHnAM
12.1.4

a) Pacxogomep ans Gy, g, NOCNEN0BaTENbHO COEAMHEH C PACXOAOMEPOM ANA G yeyr MPY 3TOM PA3HOCTH
nokasaHuin o6omx pacxoaqoMepoB oTkanubpoBaHa kak MUHUMYM MO NSATU TOYKaM, paBHOMEPHO pacnpeeneH-
HbIMM (MO OCW PaCcX0A0B) MEX1y HAMMEHbLUNM 3HAYEHUEM (4, HAONIOAABLUMMCA B XO/1€ UCTIbITAHWIA, U Be-
NNYUHOI Gy gy NCMIONB30OBAHHOM B XOAE MCNbITaHWMIA. pn STOM BO3MOXKEH Dainac CMecUTENbLHOTO TYHHENS,

b) OTkanubpoBaHHOE yCTPOWCTBO Ansi ONpeaeneHuss MacCoBOro pacxoja nocneaoBaTefibHO CoeauHs-
€TCA C PaCXOAOMEPOM ANA Gy yey» @ EM0 TOUHOCTL NPOBEPAETCS NPU BENUUMHE PacxXoaa, UCNONb3YEMOi Npu
UcnbITaHUAX. 3aTem 0TKanMOPOBAHHOE YCTPOMCTBO ANS ONPEAEneHnss MacCoBOro pacxoaa nocneaoBaTensHo
COEANHSAETCA C PacXOAOMEPOM AN G gy, @ ET0 TOYHOCTL NPOBEPAETCSH KaK MUHUMYM MO NATW TOYKaM, COOT-
BETCTBYIOLUMM CTeneHu pasbasnenusa oT 3 40 50, OTHOCUTESNIbHO BENUUMHBLI PACX0AA Ggey,» UCNONB3YEMOit
Npu UCMbITAHUSAX;

¢) MepeparoyHas Tpybka TT OTCOEAMHSETCA OT BbIMyCKa, a 0TKanMbpoBaHHOE YCTPOWCTBO ANA onpeae-
FNIeHNMsA MaccoBOro pacxoAa, AMana3oH U3MEepPeHUi KOTOpPOoro A0CTaTodeH Ans u3mepeHus Gmp» COEAMHAETCSA
C nepefaTouHON TPYOKOW. 3aTeéM PacXol Gpqe, YCTAHABNMBAETCS PaBHbIM BESIMYMHE, UCMOMb3yeMO Npu
UCNbITAHUAX, & PACXOA G, g, YCTAHABNMBAETCA NOCIEN0BATENLHO PABHLIM KaK MUHUMYM NATU BEMUYMHAM,
COOTBETCTBYIOLLMM CTeneHun pazbaesnexust g ot 3 go 50. [ipyroi BO3MOXHbI BAPUAHT COCTOUT B OpraHM3aLium
cneunanbHOro KanMbpoBOYHOTO KaHana Ans NoToka, KOTOpbI 06X0AUT CMECUTENbHbLIN TYHHENb, HO NMPU 3TOM
NOMHLIN Pacxoa BO3Ayxa U pacxos pa3baBnsioLero Bo3ayxa Takue xe, kak U Yepes COOTBETCTBYIOLUME pac-
X0AOMepb! NpU pearbHbIX UCTIbITAHUSX;

d) MHanKaTopHLIM ras HanpaBnsieTcsl B nepeaatovHylo Tpyoky TT. B kaueCTBe MHAMKATOPHOIO rasa
MOXeET ObiTb MCMONb30BaH OWH U3 KOMMNOHEHTOB OTpaboTaBLUMX A30B, HANPUMEP, CO, unu NO,. lNMocne
pa3baBneHusi B kanubpoBOYHOM KaHarle U3MepPSIETCS pacxod 3TOr0 KOMMOHEHTA. Takoe uamepeHue AOIHKHO
NPOBOAUTLCA ANA NATU 3HAYEHMIA cTeneHn pasbaBneHus B guanasoHe ot 3 o 50. TOYHOCTb U3MepeHUs Ha-
KONNeHus npoGbl ONPEAENSETCS NO CTENEHN Pa3baBneHns ry;.

9mp = Imdew / i 65

[na obecneyeHnss HeoBGXOAUMONM TOUHOCTU onpeaeneHus Gmp CNEAYET yUnTLIBATL TakoKe NOTPELIHOCTH
rasoaHanu3aTopos.
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12.3.2.2 Mpoeepka MeTOAO0M pacxoaa yrnepoaa

Mposepka METOAOM pacxoaa yrnepoaa HaCTOATENbHO PEKOMEHAYETCA Kak cnocob BbiABNEeHUs npobnem
B CUCTEMAaX U3MEPEHUA U KOHTPONS, a Taloke NOATBEMKAEHNA NPABUINBHOCTN paboTbl YACTUYHOMOTOYHOW CU-
cTeMbl pasGaeneHus. Mpoeepka METOAOM pacxoja yrnepoaa obasarenbHa Kak MUHUMYM B IBYX Cry4asx —
npu nNycke HOBOrO ABUraTens B 3KCNyaTaumio U NpyM BHECEHUN CYLLIECTBEHHbLIX U3MEHEHUN B UCTbITATENbHOE
oGopyaosaHue.

Mpu 3ToM aABuratenb AOMmMkeH paboTaTtb B peXXMME MaKCUMASbLHOTO KPYTALLEro MOMEHTA U 4acTOoThl Bpa-
weHun nubo B APYrom yCTAaHOBUBLLEMCSH pPEXMME, MPU KOTOPOM B OTpaboTaBLUMX Fra3ax COAEPXUTCS HE MeHee
5 % CO,. YactuuHonotouHas cucrema npoboorbopa aomkHa pabortare ¢ k03apcuumeHTom pasbasneHus
nopsaka 15:1.

Mpu npoBepke METOAOM pacxoia yrnepoaa A0MmKHA NPUMEHATLCA METOAUKA, NPUBEAEHHAA B NPUIOXKe-
Hum D. 3HaveHuna pacxoga yrnepoaa AOrDKHbI paccuuTbiBaThesd no opmynam D.1, D.2 u D.3. Bee paccuuTax-
Hble 3HA4YEHUA pacxoaa yrnepoaa AOMKHbI COBNaAaTh C TOYHOCTLIO A0 6 %.

12.3.2.3 MNpegBaputenbHasa nposepka

MpeasapuTenbHaa NpoBepKa NPOBOAUTCA HE paHee YeM 3a 2 Y4 10 Havana ucnbiTaHui.

MpoBepka TOMHOCTU PACXOAOMEPOB AOIMKHA BLIMOMHATLCA TEM e METOAOM, YTO M MX Kanubposka
(cM.12.3.2.1), KaK MMHUMYM NO ABYM TOUKAM, BKIIOYast PACX0Abl g, KOTOPbIE COOTBETCTBYIOT CTENEHU pas-
BaBrneHns o1 5 40 15 ANs BENUUUHBI G ey, NCTIONL3YEMON NPU UCTILITAHNAX.

Ecnu 3anpoTokonupoBaHHble pe3ynbrarhl KAnudpoBku cornacHo 12.3.2.1 noareepaator crabunbHOCTbL
KanubpoBKM HA NPOTSXKEHUKU Gonee ANUTENbHOTO BPEMEHU, NPEABAPUTENbHYIO NPOBEPKY MOXHO HE NPOBO-
OUTb.

12.3.3 OnpegeneHue BpeMeHU npeobpa3oBaHusi (OTHOCUTCA TOSIbKO K YaCTUYHONOTOYHLIM CU-
cTemaM pasb6aBneHus)

HacTpoiiku cucTeMbl ANA OLEHKM BPEMEHU Npeobpa3oBaHuUsa AODKHbI ObiTb TOYHO TaKMMMU Xe, KaK W
npu U3MEepPEeHusx, NPOBOAMMbIX B X04€E ncnbitaHnin. OnpeaeneHme BpeMeHn npeobpa3oBaHnsA BbINONHAETCA
cnepyowmm obpasom.

OThenbHbIV STaNOHHBIA pacxogomep, AUanasoH U3MEPEHUs KOTOPOro AOMMKEH COOTBETCTBOBATL Aua-
nasoHy JaTyuka, NocrneaoBaTenbHO U HEMOCPEACTBEHHO COEAMHAETCA ¢ AaTynkom. Bpema npeobpasosaHus
Takoro pacxogomepa AormkHO ObiTb MeHee 100 MC AnNA wara npupocTa pacxoaa, UCMomnbL3yeMoro Npu ume-
peHun BpeMeHu npeobpasoBaHus, ero rupaBnuyeckoe ConpPoTUBNEHUE AOMKHO ObiTb 4OCTAaTOMHO HU3KUM,
YyTOObI HE BMNUATL Ha AWNHaAMUNYECKNE XapaKTepucTtukmn 4acTUYHOMNOTOYHOW CUCTEMBI pasﬁaBneva, a ero KoH-
CTPYKUMS A0MKHA OTBEYaTb TPEOOBAHUSAM UHXXEHEPHOW NPAKTUKU.

[na 3amepa BpemeHu npeobpa3oBaHus AOIMKHO ObITb 06ecnevyeHo CTyneHyaTtoe U3MEHEHUe pacxoaa
oTpaboTaBLuMX ra3oB (MNu BO3ayxa, eCnu pacxoa oTpaborasLuMX ra3oB ONpeaensieTcsl pac4ETHbIM NyTEM) Ha
BXO/1€ YaCTUYHOMOTOYHON CUCTEMbI pa3baBnNeHMs OT MMHUMAaNbLHOTO pacxoAa A0 Kak MUHUMYM 90 % MOnHoro
pacxofa. YCTPONCTBO ANs CTYNEHYATOro U3MEHEHUS! pacxoa AOIMKHO ObiTb TEM XK€ CaMbIM, KOTOPOE UCTONb-
3yeTCa ANA OnepeXxarowero ynpaeneHusa B peanbHbiX UcnbiTaHusx. Boamywaowee Bo3gencTBue U OTKNUK
pacxoaomepa AOMMKHbI PErMCTPUPOBATLCA C 4acToTon He MeHee 10 .

Ha ocHOBaHuM 3TUX 3anNuCen onNpeaensieTcs BpeMsi NpeodpaszoBaHus AN YaCTUYHOMOTOYHOW CUCTEMBI
pa3baBneHus, KOTOpOe NpeACTaBnsieT COO0N MPOMEXYTOK BPEMEHU OT MOMEHTA NPUMOXKEHUS BO3MYLLIAIOLLIETO
BO3EiCTBUSA 40 MOMEHTA, KOr[ja CUrHan Ha BbIxoAe pacxogomepa AOCTUTHET 50 % HOMMHANBLHOIO 3HAYEHUS.
AHanornyHbIM 06pa3oM AOIDKHBI ONPEAENSTLCA BPEMEHa Npeobpa3oBaHusa curHana Amp Y4aCTUYHOMNOTOYHOW
CUCTEMbI Pa3BaBreHusl U CUTHANA Qe j PACXOAOMEPA OTPABOTABLUNX ra30B. YKa3aHHbIE CUrHArbl UCMONb3Y-
I0TCA B PErPECCUOHHOM aHanu3e, BbIMNOSIHAEMOM MOCKE KaKAO0ro ucnbitaHus (cm. 9.4.3).

Pacuer aomkeH ObiTb NOBTOPEH KaK MUHUMYM AN MATU CEAHCOB MPUIOXEHUS BO3MYLLAIOLLIETO BO3-
AencTeus B 006e CTOPOHbI, @ pe3ynbTathl AOIKHBLI ObITh yCpeaHeHbl. M3 nony4yeHHOro pesynsrara cneayer
Bbl4eCTb COOCTBEHHOE BpeMSA Npeobpa3oBaHusi TanoHHOro pacxogomepa (< 100 mcek). Takum o6pa3om, Mbl
nonyyaem HeobXO0AMMOE «OMEPEXEHUE» ANSl YaCTUYHOMOTOYHOM CMCTEMBbI pa3baBneHus, KOTOPOE AOIMKHO
MCNONb30BaTbLCsl B COOTBETCTBUM € 9.4.3, ecnu Bpems npeobpasoBaHus npesbiwaet 0,3 C.

12.3.4 Kanu6poBka cucteMbl CVS (TONbKO Aris NOJSIHONOTOYHOM CUCTEMbI pa3baBrieHus)

12.3.4.1 O6Lme nonoxeHus

Cucrema CVS (ot6opa npob noCTosiHHOro 06bemMa) AokHa ObiTb OTKANMOpPOBaHa C UCMONb30BAHUEM
Npeuu3MoHHOro pacxoqomMepa u perynupyemoro apoccens. Pacxoa yepes cuctemy AOMmKEeH U3MepsTbCA Npu
pPa3nuyHbIX HACTPOMKAX APOCCENS, NPW 3TOM NapameTpbl yNpaBneHuss CUCTEMBI JOMKHbI ObITb U3MEPEHDLI U
OTHECEeHbI K pacxoay.
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B03MOXHO MCNOMb30BaHUE PACXOAOMEPOB PA3NMUYHBLIX TUMOB, TAKUX, HANPUMED, Kak kanMbpoBaHHas
TpyOka BeHTypu, kKannbpoBaHHbIA pacxogomep ANA NamMHaApHOrO NOToKa MNKU KanuOpoBaHHbIA TYPOWUHHbIN
CYETUMUK.

Kanu6poska cuctembl CVS nogpobHo onucana B pasgene 9 ISO 8178-1.

12.3.4.2 Obuwan noBepka CUCTEMbI

12.3.4.2.1 OBLume nNonoXxeHust

CymmapHasi TOHHOCTb cucTembl NpobooTdopa CVS aomkHa npoBepATLCS MyTEM BBOAA M3BECTHON Mac-
Cbl 3arpsA3HAOLLEN ra3oBor pakumMm B cUCTeMy, paboTaroLlyto B HOpManbHOM pexxume. Nponseoautcs aHa-
U3 3arpsa3HAoLLEen hpakumm n paccynTbIBAETCa ee Macca no metoauke, npusegeHHon 8 10.3.4.1, 3a ncknio-
YEHWEM TOro, YTO B Cnyvae C NponaHoMm AN Yyrnesogopoaos npumeHserca koadpduuymneHt 0,000472 BmecTo
0,000479. Mpu 3TOM UCMNONL3YeTCs NIOOOIN U3 ABYX ONUCAHHBIX HUXE METOA0B.

12.3.4.2.2 N'amepeHune ¢ KPUTUHECKUM UCTEYEHNEM

M3BecTHOE KOnNnUeCcTBO rasa (okcuaa yrnepojga unv nponaHa) nogaeTcsa B CUCTEMY Yepes kanmbpoBaH-
HOE OTBEPCTUE KPUTUUECKOTO cedyeHusi. Ecnu gaBneHne Ha Bxoae A0CTaTOMHO BENUKO, pacxos, BENUYUHA KO-
TOPOro perynupyeTcs U3MEHEHUEM NPOXOAHOTO CEYEHUS OTBEPCTUA C KPUTUHECKUM UCTEYEHUEM, HE 3aBUCUT
OT [aBMEHUS HA BbIXOAE (4TO U ABNAETCH NPU3HAKOM KPUTUYECKOro ucrevenus)). Cucrema CVS paboraet B
TeueHne 5—10 MUH. B OOLIMHOM PEXUME, XapaKTEPHOM ANl UCMbITAHWI HA COAEpXKaHUe BPeaHbIX BbIOPOCOB.
MpouseoauTcst aHanu3 razoBoii NPoObl C NOMOLLBI0 00LIMHOTO M3MEPUTENBHOMO 06opyaoBaHNA (NpoGooTbop-
Hbll MELLIOK UMW HaKOMUTENbHLIA METOA), NOCMe Yero paccyuTbiBaeTca Macca rasa. OnpegeneHHas Takum
obBpa3om mMacca ormkHa ObITb paBHa Macce NOAaHHOro B CUCTEMY ra3a C NOrpeLLHOCTbIO He Gonee + 3 %.

12.3.4.2.3 NsmepeHne rpaBUMETPUYECKUM METOAO0M

Macca unnuuapa HebonbLoro obbema, 3anonHAeMOoro OKCUMAOM yrnepoga unu nponaHom, AOMmKHa
onpeaenATbCsi ¢ TOMHOCTbIO A0 + 0,01 r. Cucrema CVS pabortaer B TeyeHne 5—10 MUH. B 0ObIMHOM pe-
XUME, XapakTEpPHOM AN UCTMLITAHUI Ha coAep)KaHue BpeaHbIX BLIOPOCOB, NPy 9TOM B CUCTEMY MOAaeTcs
okcua yrrnepoaa unu nponaH. Konu4ecTeo ra3a Ha BbixoAe onpeaensercsa MetoaomM aAuddepeHumnanbHoro
B3BeLUMBaHUSA. [IPOM3BOAMTCS aHanmM3 ra3oBo NPoObl C MOMOLLLIO OOLIMHOTO U3MEPUTENBHOrO 060pyaO0Ba-
HUs1 (NPOBOOTOOPHbIN MELLOK UM HAKOMUTENbHBIN METOA), NOCNE YEero paccunTbiBaeTcs macca rasa. onpe-
JeneHHas Takum o6pa3om macca A0oMmkHa ObITb paBHa Macce NoAaHHOro B CUCTEMY ra3a C MOrpeLuHOCTbIO
He Oonee + 3 %.

12.3.5 MepnoagnYHOCTb KarimMbpoBKU

MN3meputenbHblie Npubopbl A0MKHbI ObiTb OTKaNMOpPOBaHbl B COOTBETCTBUK C TPeBOBaHUAMKU HOPMAaTUB-
HbIX JOKYMEHTOB, AE€NCTBYIOLLMX HA AAHHOM MPOU3BOACTBE UMM U3rOTOBUTENEN AAHHLIX NPUOOPOB.
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lMpodonxeHue
Bpems, ¢ é 2 % %%% Bpewms, ¢ é g% % %% Bpewms, ¢ § i% % %%

Tge | g2 Tge | g2 Tge | 2%
88 65 47 121 102 43 154 15 6
89 66 47 122 103 34 155 39 47
90 64 53 123 102 41 156 39 4
91 65 45 124 103 44 157 35 26
92 66 38 125 103 37 158 27 38
93 67 49 126 103 27 159 43 40
94 69 39 127 104 13 160 14 23
95 69 39 128 104 30 161 10 10
96 66 42 129 104 19 162 15 33
97 71 29 130 103 28 163 35 72
98 75 29 131 104 40 164 60 39
99 72 23 132 104 32 165 55 31
100 74 22 133 101 63 166 47 30
101 75 24 134 102 54 167 16 7
102 73 30 135 102 52 168 0 6
103 74 24 136 102 51 169 0 8
104 77 6 137 103 40 170 0 8
105 76 12 138 104 34 171 0 2
106 74 39 139 102 36 172 2 17
107 72 30 140 104 44 173 10 28
108 75 22 141 103 44 174 28 31
109 78 64 142 104 33 175 33 30
110 102 34 143 102 27 176 36 0
111 103 28 144 103 26 177 19 10
112 103 28 145 79 53 178 1 18
113 103 19 146 51 37 179 0 16
114 103 32 147 24 23 180 1 3
115 104 25 148 13 33 181 1 4
116 103 38 149 19 55 182 1 5
117 103 39 150 45 30 183 1 6
118 103 34 151 34 7 184 1 5
119 102 44 152 14 4 185 1 3
120 103 38 153 8 16 186 1 4
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lMpodonxeHue
© IS © IS © Ios
iy | i | i iy | e
Bpems, ¢ 873 E20 Bpems, ¢ 873 E2o Bpems, ¢ S73 E2o

g PT g 2T g T
682 90 71 715 102 64 748 103 46
683 92 71 716 102 69 749 103 38
684 9 71 717 102 68 750 102 48
685 93 71 718 102 70 751 103 35
686 93 68 719 102 69 752 102 48
687 98 68 720 102 70 753 103 49
688 98 67 721 102 70 754 102 48
689 100 69 722 102 62 755 102 46
690 99 68 723 104 38 756 103 47
691 100 71 724 104 15 757 102 49
692 99 68 725 102 24 758 102 42
693 100 69 726 102 45 759 102 52
694 102 72 727 102 47 760 102 57
695 101 69 728 104 40 761 102 55
696 100 69 729 101 52 762 102 61
697 102 71 730 103 32 763 102 61
698 102 71 731 102 50 764 102 58
699 102 69 732 103 30 765 103 58
700 102 71 733 103 44 766 102 59
701 102 68 734 102 40 767 102 54
702 100 69 735 103 43 768 102 63
703 102 70 736 103 41 769 102 61
704 102 68 737 102 46 770 103 55
705 102 70 738 103 39 771 102 60
706 102 72 739 102 41 772 102 72
707 102 68 740 103 41 773 103 56
708 102 69 741 102 38 774 102 55
709 100 68 742 103 39 775 102 67
710 102 71 743 102 46 776 103 56
711 101 64 744 104 46 777 84 42
712 102 69 745 103 49 778 48 7
713 102 69 746 102 45 779 48 6
714 101 69 747 103 42 780 48 6
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lMpodomxeHue
Bpems, ¢ 5¥§ %;% Bpewms, ¢ s 9% %';% Bpewms, ¢ 59% E;E

254 | 128 387 | 228 2§37 | 128

Tge | &3 Tge | g% g | g2
979 81 90 1012 83 13 1045 81 41
980 81 75 1013 83 27 1046 79 46
981 80 60 1014 81 58 1047 80 44
982 81 48 1015 81 60 1048 84 20
983 81 41 1016 81 46 1049 79 31
984 81 30 1017 80 41 1050 87 29
985 80 24 1018 80 36 1051 82 49
986 81 20 1019 81 26 1052 84 21
987 81 21 1020 86 18 1053 82 56
988 81 29 1021 82 35 1054 81 30
989 81 29 1022 79 53 1055 85 21
990 81 27 1023 82 30 1056 86 16
991 81 23 1024 83 29 1057 79 52
992 81 25 1025 83 32 1058 78 60
993 81 26 1026 83 28 1059 74 55
994 81 22 1027 76 60 1060 78 84
995 81 20 1028 79 51 1061 80 54
996 81 17 1029 86 26 1062 80 35
997 81 23 1030 82 34 1063 82 24
998 83 65 1031 84 25 1064 83 43
999 81 54 1032 86 23 1065 79 49
1000 81 50 1033 85 22 1066 83 50
1001 81 41 1034 83 26 1067 86 12
1002 81 35 1035 83 25 1068 64 14
1003 81 37 1036 83 37 1069 24 14
1004 81 29 1037 84 14 1070 49 21
1005 81 28 1038 83 39 1071 77 48
1006 81 24 1039 76 70 1072 103 11
1007 81 19 1040 78 81 1073 98 48
1008 81 16 1041 75 71 1074 101 34
1009 80 16 1042 86 47 1075 99 39
1010 83 23 1043 83 35 1076 103 11
1011 83 17 1044 81 43 1077 103 19
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lMpodonxeHue
Bpems, ¢ é 2 % % %% Bpewms, ¢ é g % % %% Bpewms, ¢ § i % % %%

Tge | g2 Tge | g2 Tge | 2%
1078 103 7 1111 103 11 1144 74 29
1079 103 13 1112 103 10 1145 69 31
1080 103 10 1113 103 10 1146 76 1
1081 102 13 1114 102 18 1147 74 22
1082 101 29 1115 102 31 1148 72 52
1083 102 25 1116 101 24 1149 62 96
1084 102 20 1117 102 19 1150 54 72
1085 96 60 1118 103 10 1151 72 28
1086 99 38 1119 102 12 1152 72 35
1087 102 24 1120 99 56 1153 64 68
1088 100 31 1121 96 59 1154 74 27
1089 100 28 1122 74 28 1155 76 14
1090 98 3 1123 66 62 1156 69 38
1091 102 26 1124 74 29 1157 66 59
1002 95 64 1125 64 74 1158 64 99
1093 102 23 1126 69 40 1159 51 86
1094 102 25 1127 76 2 1160 70 53
1095 98 42 1128 72 29 1161 72 36
1096 93 68 1129 66 65 1162 71 47
1097 101 25 1130 54 69 1163 70 42
1098 95 64 1131 69 56 1164 67 34
1099 101 35 1132 69 40 1165 74 2
1100 94 59 1133 73 54 1166 75 21
1101 97 37 1134 63 92 1167 74 15
1102 97 60 1135 61 67 1168 75 13
1103 93 98 1136 72 42 1169 76 10
1104 98 53 1137 78 2 1170 75 13
1105 103 13 1138 76 34 1171 75 10
1106 103 11 1139 67 80 1172 75 7
1107 103 11 1140 70 67 1173 75 13
1108 103 13 1141 53 70 1174 76 8
1109 103 10 1142 72 65 1175 76 7
1110 103 10 1143 60 57 1176 67 45
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OkoH4aHue
Bpems, ¢ é i % % é% Bpewms, ¢ é i % % é% Bpewms, ¢ § 2 % % %::I_)
Tge | g2 Tge | g2 Tge | 2%
177 75 13 1198 30 68 1219 0 0
1178 75 12 1199 70 38 1220 0 0
1179 73 21 1200 66 47 1221 0 0
1180 68 46 1201 76 14 1222 0 0
1181 74 8 1202 74 18 1223 0 0
1182 76 11 1203 69 46 1224 0 0
1183 76 14 1204 68 62 1225 0 0
1184 74 11 1205 68 62 1226 0 0
1185 74 18 1206 68 62 1227 0 0
1186 73 22 1207 68 62 1228 0 0
1187 74 20 1208 68 62 1229 0 0
1188 74 19 1209 68 62 1230 0 0
1189 70 22 1210 54 50 1231 0 0
1190 71 23 1211 41 37 1232 0 0
1191 73 19 1212 27 25 1233 0 0
1192 73 19 1213 14 12 1234 0 0
1193 72 20 1214 0 0 1235 0 0
1194 64 60 1215 0 0 1236 0 0
1195 70 39 1216 0 0 1237 0 0
1196 66 56 1217 0 0 1238 0 0
1197 68 64 1218 0 0
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Mpunoxexnue B
(o6sa3aTenbHoe)

OnpepeneHue 3KBUBANIEHTHOCTU CUCTEMbI

CornacHo 8.2, npUMeHeHne CUCTEM U aHaNUM3aTopoB APYrUX TUNOB AOMYCKAETCs, eCnu OHU obecneynBaloT 3KBU-
BaneHTHLIe pe3yneTaThl. SKBUBANEHTHOCTL CUCTEMBI OMKHA NOATBEPXKAATLCH aHarM3oM KOppernsaLum no cemm (Kak Mu-
HUMYM) Npobam Mexay paccmaTpuBaemMol CUCTEMOIR U OAHOW U3 AONYyCKaeMbIX HACTOSILLMM CTaHAapTOM STalOHHbLIX CU-
CTeM, Ha OCHOBAHUWU UCNBITaHUI ¢ UCNOMb30BaHUEM COOTBETCTBYIOLLIErO UCTLITATENLHOMO Lukna. MpumMeHnmele KpuTepun
3KBUBANEHTHOCTWN F— KpUTepuil  ABYCTOPOHHUIA t — KpuTepuii CTblofeHTa.

CraTucTnyecknii MeTof OCHOBLIBAETCA Ha MpPOBEpKE CMpaBeASsIMBOCTU NMPEAMNOIOKEHUS O TOM, YTO reHepansHoe
cpeAHee 3HaveHWe BbIGpoca onpeaeneHHoro NpogykTa, UsMepeHHoe C MOMOLLbIO pacCMaTpuBaeMoin CUCTEMbI, HE OTNK-
YaeTcs OT reHepanbHOro CpefHero 3Ha4eHs BolIbpoca Toro Xe NpoayKTa, U3MEPEHHOro C MOMOLLIbIO 3TarnOHHOW CUCTEMBI.
S3Ta runoTesa AofKHa NPOBEPATLCHA Ha OCHOBE KpuTepueB F 1 t NpU YPOBHE 3HAYMMOCTU 5 %. Kputuyeckne sHadeHus
Kputepues F u t ana 7—10 nap npob npusegeHb! B Tabnuue B.1. Ecnin 3HauyeHuss Kputepues F 1 t, paccunTaHHble No npu-
BOLAWMBLIM HUXe dhopMynam, NpeBbILLatoT KpUTUHECKUe, TO MPOBEpsAeMast cUCTEMa He MOXKET CHUTaTbCS 9KBUBASNIEHTHOW.

PacueT nponssogutca B cnegytowiem nopsgke. HmkHUe nHagekcbl R n C oTHOCATCA K 9TanoHHON U NpoBepseMOon
cuMcTemMaM COOTBETCTBEHHO.

a) MpoBeaunTe He MeHee 7 UCTbITaHWi ¢ UCMONb3oBaHUEM NPOBEPAEMON U STANOHHON CUCTEM, XenaTenbHOo NpU X
OfHOBpeMeHHOI paboTe. YNCno NPOBEeAEeHHbIX NCMbITaHNin 0603HAYaETCA COOTBETCTBEHHO KaK N U Ne.

b) PaccuuTaitTe cpefjHue sHauyeHUs Xy M Xg W CTaHZapTHbIe OTKNOHEHUA Sp U Si.

¢) PaccuuTaiite 3HaveHune F no cnepytowein opmyrne:

2
F= Sr;ajor (B.1)
Shinor
(B yncnuTene AomKHoO CTOATL Gonbluee n3 Sg u Sg);
d) PaccuuTaiiTe 3HadeHue t no crnegyrowein popmyne:
f = ‘XC_XR‘ « |MeIR (”c+’7R-2); (B.2)
\/(”c -1)88 +(nr —1)S3 hc +nR

e) CpaBHUTE BbIMUCIEHHbIE 3HAYEHUA F U t C UX KPUTUYECKUMU 3HAYEHUAMU ANA COOTBETCTBYIOLLEro Ynucna uc-
NbITaHWA, B3ATEIMKU M3 Tabnuusl B.1. Mpy 66nblieM 3HadeHUM Yncna npob obpatutech K cTaTUCTUYECKMM Tabnuuam Ans
YPOBHSA 3Ha4MMocTh 5 % (fosepuTensHasg BEpoATHOCTL 95 %).

f) OnpeaenuTte uncno cTeneHeii ceobogel (df) no cnegyroweir bopmyne:

- ans Ftecta: df = ng—1/ng - 1,

- onat-tecta: df = ng + ng - 2.

g) OnpegennTe aKBMBaNEHTHOCTb MO CNEAYIOWMUM KPUTEPUSM:

- Ecnn F < Fy nt <ty TO paccMaTpuBaeMas cucTema sKBUBaNEHTHa 3TanNOHHON CUCTEME COrMacHO HacToAWeMy
cTaHgapTy;

-Ecnm FzF yandtzt
CTOALEMY CTaHAapTy.

crit 1O PaccMaTpuBaemMas cucTeMa He SKBUBaneHTHa 3TanoHHOW cucTemMe CornacHo Ha-

Tabnuya B.1— FutKkpuTepuu Ans pasnuyHbix pasMepoB BbIGOpOK

Pasmep BbIGopkuM F-test — ttest —
— df Ferit df torit
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
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MpunoxeHue C
(obsisatenbHoe)

OnpepeneHue ownobkn Npod0oT6Oopa B cUCTEME

OMnupuyeckoe ypaBHeHne AnsA pacyeta ownbku npobootbopa vacTuy 6biNo BhiBegeHO BensesbiM W J1eBUHBIM
(1974) v onybnukosaHo B Aerosol Mechanics W. Hinds («MexaHuka asposoneit» B. XuHac).

B stoit paboTe npusoautca cneayoas gopmyna Ans rnybuHbl NPOHUKHOBEHUS YacTuupl P, 3abupaemMoit s no-
TOKa rasoB B BbIMyCKHOI Tpybe ¢ nomoLybio koakcuanbHoro npobooT6opHuka:

P=1+|=2—-1[|1- L ,
Y% %
1+|2+0,62- P Stk

Ve

(C.1)

rAe v, — CKOPOCTb ra3oB B BbIMYCKHOI Tpy6e, M/c;
v, — CKOpOCTb ra3oB B Npo6ooT6opHuke, m/c;
Stk — uucno Ctokca AnA AaHHbLIX YacTuy.
MapameTpbl Ana dpopmynbl (C.1) paccuuTbiBalOTCA cnegyowmm obpasomMm:
Ve = Shew '24 (ckopocTb ra3oB B BbiNyckHOW Tpy6e), (C.2)
Pende

_Gop4
=""2
pe1tdp
v,
Stk = d—e (uncno Crokca); (C.4)
Y

(ckopocTb ra3oB B Npob0oTOopHUKe); (C.3)

2
< = PemdpnCe (

BpeMs penakcavummn yactuu), (C.5)
18-1m

A€ Gpeyw — TEKYLLEE 3HAYeHNEe MaccoBoOro pacxoja oTpaGoTaBLUMX ra3oB, Kr/c;
Pe — MNOTHOCTb OTpaBoTaBLUKX ra3os, Kr/M>,

d, — AvameTp BbINYCKHOR TPyGhI, M;

Gmp — TeKylljee 3Ha4eHNe MaccoBoro HakomnneHus npobel, Kr/c;
d, — Avametp npo6ooTbopHuKa, M;

Ppy  — MNOTHOCTB YacTULbl, kr/m3;

dpy — AvameTp YacTuupl, M;

C. — KO3(PULUMEHT CKOMbXEHMS,

n — AMHaMnYyecKas BA3KOCTb oTpaboTaBLumMX rasos, [Ma-c.

Ans ueneil HacTosILLEro cTaHgapTa NpYMEHUMbI CregyHolWne KOHCTaHTbI:

- ppy = 1000 kM3,

- dpy=17-107m;

- C,=4,35.

Bonee noapobHy WHGpOpMauuio 06 ykasaHHbIX MapameTpax MOXHO HaWTW B crnegytowmx nybnukayusx:
Belyaev S. P. and Levin L. M. Techniques for collection of representative aerosol samples J. Aerosol Sci., 5, 325-338
(1974) W. C. Hinds, Aerosol Technology, John Wiley (Bensiee C.I., JleBuH JI.M. «TexHuka oT6opa npegcraBUTENbHbIX
npo6 aaposoneity, XX Aaposons, 5, 325 338 (1974), XuHgc B.C. «TexHonorns asposoneity. [pxoH Bunu).
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Mpunoxexue D
(obsizaTensHoOe)

MpoBepka no pacxopy yrnepoaa

D.1 O6wume nonoxeHus

McTouHrKoM nouTu Bcero cogepkaluerocsi B oTpaboTaBLumx rasax yrnepoga siBnsieTcsi TOnfiMeo, M NoYTU BECb STOT
yrnepog Haxoautcsi Tam B Buae CO,. Ha 3ToM 0CHOBaH MeTop, MPOBEPKN CUCTEMBI NYTEM n3MepeHus konuyectsa CO,.

Pacxop yrnepopaa, nonagaloLLero B CUICTEMY M3MEPEHUIA cocTaBa OTpaboTaBLUMX Fa3oB, ONpeAensieTcs no pacxoay
Tonnuea. Pacxoa yrnepoaa B pa3nuyHbIX Toukax cucteM npo6ootbopa rasoobpasHbix BbIBpOCOB U YacTuL onpeaenseTca
Mo sHaYeHnaM koHueHTpauuu CO, n pacxoaa rasa B 3TUX TOYKaXx.

B 3TOM CMbICNe ABWraTefl MOXHO CYMTaTb MCTOYHMKOM YInepoja C U3BECTHOW NPOM3BOAUTENBHOCTLIO, U eCrv B
BbIXsionHow Tpy6e n Ha BbIxoae YaCTUMHONOTOYHOW cncTembl MpoGooTbopa yacTvy, HabnioaaeTcsi OAMH M TOT Xe pacxon,
yrnepoga, 3To NO3BONSAET CAeNaTh BbIBOA O rEPMETUYHOCTM CUCTEMbI U TOYHOCTU U3MEPEHUN pacxoaa. [peumMyLLecTBo
noao6bHoro cnocoba NPOBEPKM COCTOUT B TOM, YTO B 3TOM CIyyae BCE KOMMOHEHTLI paboTaloT B YCINOBUAX, COOTBETCTBYIO-
LLMX peanbHbIM YCNOBUAM 3KCyaTaLum ABUratens no TemnepaTtypam 1 pacxofam.

Touku, rge crneagyet NpoM3BoANTb 3aMepbl pacxoda yrepoaa, nokasaHbl Ha criegyiowlein cxeme. dopmyrnbl Ansi pac-
yera pacxoga yrnepoaa Ans Kakgon TOYKM NPUBEAEHb! HUXKE.

+C°2 RAW

3 I

1°%2
vy b
| |

— |— =—c

CO; prs
4

1 — BO3ayX, 2 — TONNUBO, 3 — ABUraTenb, 4 — YaCTUHHONOTOUHASI CUCTEMA U3MEPESHMIA,
a—Touka 1, b —Touka 2, c —Touka 3

PucyHok D.1 — To4ku nsMepeHus pacxoaa yrnepoaa

D.2 OnpegeneHue pacxofa yrnepoga, nocrynaiouwero B gsurarens (rouxa 1)
ns TonnueB ¢ 0600LEHHLIM COCTAaBOM CBHaOa MacCOBbLIA pacxop, yrnepoaa Cc nocTynaiowum B Asuratens Tonnu-
BOM BbIpaXaeTtcs cnepyiolles ¢hopMmynoin:
128

= 128+ 0. +16¢ " ©-1

Gmet

A€ g, — MacCOBbIi pacxo/ ToNnuea, Kr/c.

D.3 OnpeaeneHme pacxopa yrnepoaa B cocrase Hepa36aBneHHbIX oTpaboTraBiumx ra3oB (Touka 2)

MaccoBblit pacxos, yrmepoaa B BLINYCKHON TpyGe Apuratens onpeaensieTcs no koHueHTpauum CO, B oTpaGoTasiumx
rasax 1 MaccoBOMy pacxofly oTpaGoTaBLuMX ra3oB.

C¢co,.r —Cco,, 12
%Ce=[—°2 50 qa)qneer—, ©2)
&

TAe Cco, — KOHUEHTpaums BnaxHoro CO, B HepasbagneHHbix orpaboTasiumx rasax, %;
CCOpa — KOHLEHTPALMs BIAXHOTO CO, B okpyxaiowem osayxe, % (nopsaka 0,04 %),
Qnew — MAcCOBbIN pacxop BnaxHbix oTpaboTasLmx rasos, Kr/c;
e — MorekynsipHasi Macca oTpaboTaBLIMX ra3os.
Ecnu CO, usmepsieTcs Ansi Cyxoro COCTOAHNA, pesynbTar fJorbKeH GuiTb nepecunTtal Ans BNaxHOro COCTOAHUA Co-
rnacHo 9.3.5.
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D.4 OnpefeneHne pacxoaa yrnepoaa B YaCTUYHOMOTOYHON cUCTEMe pa3baBneHus (Touka 3)

[Na 4acTUYHONOTOYHOW cUCTEMBbI pasbaBneHus crefyeT yduTbiBaTh Takke KoadhdUUMeHT aeneHna notoka. Pac-
XOf yrnepopaa onpegenseTcsi no koHueHTpauun CO, B pa3baBneHHLIX rasax, MaccoBoMy pacxofy oTpaboTaBLUMX rasos W
pacxopy Ha npoby.

_[%0d=%0a 12 Ghew (D.3)
Gmep = — 100 Omdew 7,7, .
Mr,e qmp
fAe Ccpagq — KOHUEHTpaLms BnaxHoro CO, B pa3baBneHHbIX 0TPaboTaBLUNX rasax Ha BLIXOAE U3 CMECUTENLHOMO TYH-
Hens, %,;
Ccoza — KOHUEHTpaLyA BnaxHoro CO, B okpyxatouiem Bosayxe, % (nopsgka 0,04 %),
Qnew  — MAaccoBbIfl pacxof BNaxXHeIX 0TpaboTaBLUMX ra3oB., Kr/c;
Ymp — MaccoBblii pacxof, Ha npoby oTpaboTaBLUMX ra30B, HarpaBnseMblil B YaCTUMHOMOTOMHYIO CUCTEMY pas-
6asneHus, Kkr/c;
M,, — MonekynsipHas Macca oTpaboTaBLUMX ra3os.

Ecnn CO, namepsieTcs 4nsi Cyxoro COCTOAHUSA, pe3yntrar AormkeH 6biTb NepecynTaH ANs BNaXHOrO COCTOSHWUSA CO-
rmacHo 9.3.5.
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MpunoxeHue E
(cnpaBoyHoe)

MNpumep pacueTta (ANA YaCTUYHONOTOYHOM CUCTEMBLI pa3baBneHus)

E.1 UcxoaHble AaHHble Ana CTeXUOMETPUYECKUX pacyetToB

AToMHasn Macca Bogopoaa 1,007 94 r/atom
AToMHasn Macca yrnepoaa 12,011 To xe

ATOoMHas Macca cepbl 32,065 —|l—
AToMHas Macca a30Ta 14,008 7 —Ill—
AToMHasn Macca kucnopoga 15,999 4 —|l—
MonsapHasa macca Bogbl 18,015 34 r/Monb
MonsipHas macca guokcuaa yrnepoga 44,01 r/Mmonb
MonsipHasa macca okcuaa yrnepoaa 28,011 r/Mmonb
MonsapHasa macca kucnopoga 31,998 8 r/Monb
MonspHaa Macca asoTa 28,011 r/Monb
MonspHaa Macca okcuaa aszoTa 30,008 r/monb
MonspHaa Macca guokeuaa asota 46,01 r/imonb
MonsapHas macca guokucuaa cepel 64,066 r/Monb
MonsipHbI 06beM BogbI 22,414 n/mornb
MonspHblii 06beM auokcuaa yrnepoga 22,414 n/monbe
MonspHbIl 06beM Kucriopoga 22,414 n/mons
MonspHbIi 06beM asoTa 22,414 n/mons
MonspHbIii 06beM okcmaa a3oTa 22,414 n/mone
MonspHbiii 06beM guoKkcuza asora 22,414 n/mone
MonspHbIii 00beM guokcuaa cepbl 22,414 n/mone

MpuMmedaHne — Ecnu ykazaHHble BbIlLE XapaKTEPUCTUKM OCHOBHBLIX KOMMOHEHTOB MCMONb3YOTCS ANSA pac-

Yera BbIbpocoB cornacHo 9.3.4.3, To OKOHYaTeNbHble pe3ynbraTbl MOTYT HECKOSbKO OTNIWYaTLCA OT 3HEaYEHWUIA U, B3ATBIX
13 Tabnuubl B 9.3.4.2,

E.2 MNazoo6pas3Hblie BbIOpOCH! (An3enbHOe TONNMBO)

Huxe npuBeaeHbl pesynsraThl U3MEpPeHUid B O4HON M3 TOMEK UCNbITaTeNbHOro LMKna (Mpu YactoTe onpoca 1 My) 4ns
pacyeTa MrHOBEHHbIX 3Ha4eHMil MaccoBbIX BuiGpocoB. B faHHoM npumepe nsmepeHus CO n NO, nponsBogunuce no cy-
XoMmy rasy, a HC — no BnaxHomy rasy. KoHueHTpaumsa HC npusoanTcs B nponaHoBoM 3ksuBaneHTe (C3), crnefoBaTenbHo,
yToBkI NONYy4YnTh pesynsrat B C1-sKkBUBaneHTe, OHa AOMKHA BbITb YMHOXeHa Ha Tpu. [ns ocTanbHbIX TOYEK UcnblTaTenb-
HOro LKIa NopsLoK pacyeTa aHanornyeH.

7-a,i Ha,i Wact qmew,i qmaw,i qu,i CHC,i CCO,i CNOX,i
(K) (r/kr) KBT-4 (kr/c) (kr/c) (kr/c) (ppm) (ppm) (ppm)
295 8,0 40 0,155 0,150 0,005 30 100 500
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PaccMaTpuyBaeTcs TOMIMBO CriefyoLLero cocTaga:

KomnoHeHT | MonspHoe oTHoLLleHWe Maccosas gons, npoLeHT
H o=1,8529 Wy = 13,45
C p=1,0000 wgeT = 86,50
S v =0,000 2 wgam = 0,050
N 3=0,0000 wpg = 0,000
o) €=0,0000 wgpg = 0,000

Llar 1: NMonpaBka Ha BnaxHocTb (cM. 9.3.5)
®opmyna (17). k= 0,055 584 - 13,45 - 0,000 108 3 - 86,5 - 0,000 156 2 - 0,05 = 0,738 2.
®dopmyna (21):

0,005
0,148

-0,7382-1000

1,2434-8+111,12-13,45-

ky =|1-
0,005
773,4 +1, . ’
+1,2434 8+0148

-1,00085 = 0,9331.

®opwmyna (20)

Cco,i (wet) = 100 - 0,933 1 = 93,3 ppm;

Cnox,i (Wet) = 500 - 0,933 1 = 466,6 ppm.

Lar 2: NMonpaBka Ha TemnepaTypy U BnaxHocTb Ansa NO, (cm.9.3.6)
®opmyna (25):

kp = !

1-0,0182-(8,00 —10,71)+ 0,0045 (295 — 298)

=0,9654.

LLar 3: PacyeT Tekywwmx 3HaueHUI MaccoBbIX BbIGPOCOB C NOMOLLbIO BENWYMH U U3 Tabnuubl 6 (cM. 9.3.4.2)
®opmyna (11):
My = 0,000478 - 30 - 3 - 0,155 = 0,00667 r/c;
Mgo i = 0,000966 - 93,3 - 0,156 = 0,01397 r/c;
Mpox,; = 0,001587 - 466,6 - 0,9654 - 0,155 = 0,1108 r/c.
LLar 4: HTerpupoBaHue MrHOBeHHbIX 3Ha4YeHUI MaccoBbIX BbIGpocoB no uukny (cm. 9.3.4.2)
B cnepytowem pacyete ansa yukna NRTC (1238 c) npegnonaralotcsi oguHaKoBble 3Ha4eHUS BLIGPOCOB B Kaxaown
TOYKe LMKna.
®opmyna (11):
1238
Myc = 3, 0,00667 =8,26 riucnbitatme;
i=
1238
Meo = 2 0,01397 =17,29 rfucnbiTaHue;
i=1
1238
Mo, = , 0,1108 =137,17 riucnbiTanne.
i=1
Llar 5: PacyeT yaenbHbIX BbIGpocoB (cMm. 9.3.7)
®dopmyna (27):
HC = 8,26/40 = 0,207 r/(kBT-4),
CO =17,29/40 = 0,432 r/(kBT-4),
NO, = 137,17/40 = 3,43 r/(kBT-u).

E.3 Bbibpochl yacTtuy (au3enbHoe TONNUBO)

U3amepeHne macchl YacTuL OCHOBaHO Ha TOM, YTo Npo60oT6op BefeTcA Ha NPOTSXEHWN BCEro Lukna, Toraa Kak
onpefeneHne sHa4eHnii Macc N pacxoAoB (G mewi U Gmegrj) BEINMOMHAETCA B OTAGNBHBIX TOMKAX LMKNA. PacqeT Gy qq¢; 3a-
BWUCUT OT TUNA UCNOMNb3yeMoil cucteMbl. B cneaylollieM npuMepe UCNONL3yeTcs CUCTEMA C U3MEPEHUEM pacxoga Mno
MeToay a), onucaHHomy B 9.4.5.
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62

B AaHHOM NpuMepe npeanonaraeTcs, YTo Gbin NofydeHbl CreayoLie pesynsraTsl U3MepeHuii:

Wact qmew,i qu, i Im dw,i qmdew,i mg msep
kWwh (kr/c) (kg/s) (kg/s) (kg/s) (mr) (kr)
40 | 0,155 | 0,005 0,001 5 0,002 0 2,500 1,515

LWar 1: Pacuet m_ (cMm. 9.4.5)
®opmyna (30):

_— 0,002

dili ™ (0,002-0,0015)
®dopmyna (29):

Trnedfi = 0,155 -4 =0,62 kr/c.

®dopmyna (28):
1238
Megs = 2, 0,62=767,6 Kr/mcnbiTaHne.
i=1
LUar 2: Pacuet maccoBoro Bbibpoca yacTtuy, (cMm. 9.4.5)
®dopmyna (27):
2,5 7676
1,515 1000

LLar 3: PacueT yaenbHbIX BbiIGpocoB (cM. 9.4.7)

Qdopmyna (34):
PM = 1,267/40 = 0,032 r/(kBT-).

Mpy = =1,267 riucnbiTaHue.



MpunoxeHue F
(cnpaBouHoe)

Tabnuya F.1— Lukn c nepeMeHHBIM TEMNOM U3MEHEHUSA Harpy3Kku

Lukn ¢ nepeMeHHbIM TeMNOM U3MeHeHUs Harpy3sku (Ramped modal cycle-RMC)

roCTISO 8178-11—2015

30-MWUHYTHBIA LMK
Pexum YacToTa BpaLyeHua KpyTawmn momeHT, % Bpewms, ¢
1 XonocToi xof, Bes Harpysku 126
2 [MpoMexyTouHas 100 159
3 MpoMexyTouHas 50 160
4 MpoMexyTouHas 75 162
5 HomuHanbHas 100 246
6 HomuHanbHas 10 164
7 HomuHansHas 75 248
8 HomuHansbHas 50 247
9 XornocTol xof, Bes Harpysku 128
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MpunoxeHue G
(obsasaTenbHoe)

CraTMcTMyeckue ypaBHeHus

HacTtoswee npunoxeHne cofepXut popmMyrnbl A BLIYUCIIEHNSA CTAaTUCTUYECKUX BEMUYMH, UCNONb3yeMble B Ha-
CTOsILLEM CTaHpapTe.
a) CpeaHee apudmetndeckoe CpeHee apumeTUYECKoe 3HaUYeHNe paccHUTLIBAETCA No cnefytolei opmyne:

x=i= (G.1)

¢) HakrnoH. HaknoH nuHum perpeccun no MeTody HauMEHbLUMX KBajpaToB o, PaccuMTLIBAETCA No creaytoweit
dopmyne:

R S — (G.3)

d) Touka nepeceveHus. KoopfuHaTta TOUKM NepeceveHmns No METOAY HaMMeHbLUNX KBaAPaToOB oy PaccyUTLIBAETCA
no cneaytollei popmyne:

oy = y—(oc1 -x); (G4)

e) CtaHfapTHoe oTKMoHeHWe oLeHKW. CTaHfapTHOE OTKNOHEHUE OLEHKK Syx PaccunThiBaeTCs No cnepyoLlei
thopmyne:

,:\j — (G.6)
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MpunoxeHune JA
(cnpaBouHoe)

CBeIeHNs1 O COOTBETCTBMM CChINIOYHbIX MEXAYHAPOAHLIX CTaHAAPTOR
MeXrocyapCTBEHHbIM CTaHAapTam

Tabnwya OA1

OB603Ha4eHNe CCbINMOYHOro CTteneHb Obo3HaYeHne u HauMeHoBaHue COOTBETCTBYIOLLEero

MeXxayHapogHoro ctaHgapTa cooTBeTCTBUA MeXrocygapcTeeHHOro ctaHgapta

ISO 5167-1:2003 — *

ISO 5725-2:1994 — *

ISO 8178-1:2006 IDT MOCT ISO 8178-1—2013 «[luratenu BHyTPEHHero cropaHus noplHesble.
M3mMepeHne BbiBpoca NpoaykToB cropaHus. Yactb 1. M3aMepeHue BbIGpo-
COB ra30B U YacTUL| Ha UCNbITATENbHBLIX CTEHAAX»

ISO 8178-5:2008 — *

ISO 14396:2002 IDT FOCT ISO 14396—2015 «[dsuratenu BHyTPEHHEro cropaHus nopLUHeBble
OnpeaeneHne U MeTog U3MEPEHUA MOLLHOCTM ABuratens. JononHutens-
Hble TpeboBaHUs NpU N3MepeHUn BLIGPOCOB NPOAYKTOB CropaHus cornac-
HO ISO 8178»

ISO 15550:2002 NEO FOCT 10150—2014 «[suratenu BHyTpeHHero cropaHua nopuHesbie. O6-

LMe TeXHUYeckue ycnosusa»
FOCT 10448—2014 «[suraTtenu BHYTPEHHEro cropaHusa nopwHesble. [Npu-
eMKa. MeToabl UCMILITaHWIA Y

I1SO 16183:2002

*

SAE J 1937:1995

*

Poccuiickoit eaepanuu.

OTBETCTBUA CTaH4apTOB!

" COOTBETCTBYIOLNE MEXIOCYAAPCTBEHHBIE CTaHAapTLl OTCYTCTBYIOT. 1o UX NPUHATUS PEKOMEHYETCA NCMOoNb-
30BaTb NepeBoj Ha PYCCKUIA A3bIK AaHHbIX MeXAYHapoAHbIX cTaHAapToB. OhuunanbHbii NepeBos AaHHbIX MeXayHa-
pofHbIX CTaHAapToB HaxoauTes B PeaepanbHOM MHPOPMAaLMOHHOM DOHAE TEXHUHMECKUX perfaMeHTOB U CTaHAapToB

MpumevyaHne — B HacTosLel Tabnuue ucnonsaosaHsl crnegyowme ycnoBHble 0603HaYeHUs cTeneHn co-

- IDT — naeHTU4YHble cTaHaapThl;
- NEQ — HeaKBMBaneHTHLIA CTaH4apT.
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YK 621.436:006.354 MKC 27.020 IDT

KnioyeBble croBa: BUrateny BHyTPEHHETO CropaHus NOPLUHEBbLIE, U3MepeHue BbIGpoca NPoyKTOB CropaHus,
CTEHA0BbLIE U3MEPEHUS BLIGPOCOB rasoB M YacTUL, ABUraTenel BHEAOPOXKHbIX TPAHCMNOPTHbIX CPEeACTB
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