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Mpeavcnosue

Llenn v npuHUMnbl cTaHgapTusaumm B Poccuiickoit Pepepaumn ycTaHOBeHbl PefepasibHbIM
3aKOHOM OT 27 gekabpsa 2002 r. No 184-d3 «O TeXHUYEeCKOM perynvpoBaHuM», a npaBuia NpUMeHeHus
HauMoHasIbHbIX cTaHgapToB Poccuiickoii ®epepaunn - TOCT P 1.0-2004 «CTaHgapTusaumsa B Poccuiickoii
depepaunn. OCHOBHbIE MOSTOXEHUA»

CBefieHusa o0 cTaHdapTe

1 NOArOTOB/IEH ®depepanbHbIM rOCYAapCTBEHHbIM YHUTAPHbIM NpeanpusaTnem «LleHTpasibHbIi
OppeHa TpyaoBoro KpacHoro 3HaMeHW Hay4Ho-uccnegoBaTefNlbCKuii aBTOMOOGWU/IbHbBIA M aBTOMOTOPHbIN
MHCTUTYT» (PIYN «HAMW») Ha oOcHOBe COGCTBEHHOrO ayTEHTUYHOrO MepeBofa Ha PYCCKUA A3blkK
MeXayHapoAHOro ctaHgapTa, yKa3aHHOro B NyHkTe 4

2 BHECEH TexHU4eCcKnm KOMUTETOM Mo cTaHgapTunsaumm TK 56 «[lopoxHbI TpaHCnopT»

3 YTBEPX/EH W BBEJEH B JENCTBUE MNpukasom defepasibHOTO areHTCTBa MO TEXHUYECKOMY
perynupoBaHuto n metposiormn No 917-ct ot 06 ceHTsabpa 2013 r.

4  Hactosiwmii  cTaHAapT MAEHTWYEeH  MexAyHapogHomy  cTaHgapty WCO  16183:2002
«BblCcOKOHarpyxeHHble aBuratenin. WM3mepeHue BbIGPOCOB rasoobpa3HbiX BpefHbIX BelecTB B
HepasbaBneHHbIX OTpaboTaBLIMX rasax M BbIOPOCOB 4acTuL, C UCMOIb30BaHWEM CUCTEMbl pa3baBrieHus
YacTh MOTOKa MpW NPOBEAEHUN WUCMbITaHUA Ha 6bICTPOMepPeMeHHbIX pexumax» (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»)

HavmeHoBaHMe HacToslWero craHAapTa M3MeHeHO OTHOCUTE/IbHO HaMMeHOBaHUA YKa3aHHOro
MeXAyHapoAHOro ctaHgapTta A4n1s npuBegeHus B cootBetctBue ¢ FTOCT P 1.5-2004 (nyHKT 3.5).

Mpy npumeHeHWM HacTosAWero cTaHgapTa pPeKkoMeHAyeTCs WUCMOo/b30BaTb BMECTO CCbUIOYHbLIX
MeXAyHapoaHbIX CTaHAapTOB COOTBETCTBYHOLWME WM HauMOHasIbHble CTaHAApPTbl, CBEAEHUS O KOTOPbIX
npvBeAeHbl B ONOSTHUTENIbHOM NMpuioxeHun OA

5 BBE/JEH BINEPBbIE

MpaBnna NpUMeHeHUs HacTOSLLEro cTaHgapTa ycTaHoBneHbl B FTOCT P 1.0—2012 (pa3gen 8).
MHdopmaumsa 06 n3amMeHeHNsX K HacTosALeMy CTaHgap Ty NybnkyeTCsa B eXerofHoM (Mo cocTossHMIo Ha 1
SAHBaps TekKylero roga) WHMOPMaUMOHHOM yKasaTesie BHauMoHa/lbHble CTaHAapThi», a oduLmaibHbIN
TEeKCT W3MEHEHWA 1 NonpaBOK - B €)X eMeCcAYHOM  MHAOPMauMOHHOM YykaslaTene BHauUMOHaNbHble
cTaHdapThbi». B cnyyae nepecMmoTpa (3aMeHbl) WM OTMeHbI HACTOALLEro CTaHAapTa CooTBeTCTBYOLLee
yBegoMeHne 6yaeT ony6aMKoBaHO B 6/vkaiilleM BbiMyCcke MHOPMAaLMOHHONO yka3aTesna BHaunoHanbHble
cTaHdapThbi». CoOoTBeTCTBYyWOWAasas WHPoOpMauusa, yBeAOM/IEHVME W TEeKCTbl pasMellaloTCca Takxe B
MHPOpPMaLMOHHOM cnCTeme O6LLEero Nonb3oBaHusa - Ha odmumanbHOM caiiTe ®efepasibHOro areHTCTBa Mo
TEeXHNYECKOMY PEry/IMPOBaHNIO U MeTPoNorun B ceTun VIHTepHeT (gost.ru)

© CraHpgapTuHcopm. 2014

HacToawuii cTaHgapT He MOXeT 6bITb MOIHOCTHI0 WM YACTUYHO BOCMPOV3BEAEH, TUPAKMPOBaH U
pacnpocTpaHeH B KayeCcTBe OMMUUMA/ILHOIO n3faHus 6e3 paspeweHus defepasibHONO areHTcTBa Mo
TEXHUUYECKOMY PETYIMPOBAHMIO Y METPOMOTUN
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Mpegncnosne Kk NCO 16183:2002 «BbICOKOHArpy>XeHHbIO ABuUratesin. MiamepeHue BbI6pocoB
rasoo6pasHbiX Bpe[HbIX BellecTB B Hepa3baB/ieHHbIX oTpaboTaBLMX ra3ax u BbI6POCOB YacTul, C
1ncnonb3oBaHNEM CUCTEMbI pa3baB/ieHUs YacTu NOTOKa Mpu NPOBEAEHUN NCMbITAHWUN Ha
6bICTPONEPEMEHHbIX pexnmMax»

NCO (vexpyHapofHass opraHuMsauusi no craHfgaptus3auum) -  MexayHapogHas hegepaumns
HauMoOHaNbHbIX OpraHOB MO cTaHgapTu3auuMm (41eHoB accoumauunm). Pa3paboTKy MexayHapoAHbIX
CTaHAapTOB  OObIYHO  BbIMOMHAKT  TeXHMYeckne KoMuTeTbl. KaxAablli  HauMOHasIbHBIA  opraH Mo
cTaHgapTu3aumMm MoxeT ObiTb npeAcTaBNeHHbIM B 1IO60M TeXHMYEeCKOM KomuTeTe. MexayHapoaHble
opraHusauumn, npaBUTENbLCTBEHHbIE W HenpaBuUTe/IbCTBEHHblE, B3anmmogencTteytowme ¢ WNCO, Takke
NpUHMMalOT yyacTve B ee pabore. MCO TecHO coTpygHu4yaeT C MexayHapOAHOW 3/1eKTPOTEXHUYECKOW
komuccueli (M3K) no Bonpocam, CBA3aHHbIM CO CTaHAapTu3aunen B 061act 3NeKTPOTEXHUKN.

FnaBHaa 3apavya TEeXHUYECKMX KOMWUTETOB COCTOUT B MOArOTOBKE MEXAYHapOAHbIX CTaHAapTOB.
MpoekTbl MeXAyHapoAHbIX CTaHOApPTOB, MPUHATbIE TEXHUYECKMMW KOMUTEeTaMW pacnpoCcTpaHAlTCs cpean
uneHoB VICO gnsa ytBepxaeHus. M3gaHne mexayHapoAHOro ctaHgapTa TpebyeT ogobpeHus He meHee 75
% 4NeHOB, y4YacCTBYIOLNX B rO/I0COBaHNN.

CnepnyeT 06paTuTb BHMMaHWE Ha TO. YTO HEKOTOPbIe U3 3/1EMEHTOB HACTOSALEro MeXAyHapoaHOro
CTaHgapTa MOryT 6bITb O6BLEKTOM STaTEHTHBIX MpasB. MexgyHapoaHasa opraHusauus rno ctaHgapTusauuu He
MMeeT BO3MOXHOCTU 6bITb OTBETCTBEHHOW 3a MAEHTUMKALMIO 3TUX NaTeHTHbIX Npas.

NCO 16183 6bI1 noagrotoBsieH nogkomutetom MK 5 «lMcnbiTaHna paBuratesien» TeXHUYECKOro
komuteta WCO/TK 22 «[JOpOXHble TPaHCNOPTHbIE CpeacTBax.

MpunoxeHua A. B n C aBnaloTca 06a3are/ibHbIMU YacTAMU HACTOALWEro ctaHaapTa, npunoxeHune D
- CMpaBOYHbIM.

BBegeHune Kk NCO 16183:2002 «BbliCOKOHarpyxeHHblo gBuratenun. ismepeHune BbI6pocoB
razoobpasHbiX BpeaHbIX BelWwecTB B Hepa3baB/ieHHbIX 0TpaboTaBLNX rasax U BbIGPOCOB YacTuy, ¢
Mcnosib3oBaHMeM CUCTeMbl pa3dbaB/ieHMA YacTy NoToKa NpU NPoBeAeHUN UCNbITaHN Ha
ObICTPONOPEMEHHBIX peXMMax»

CoBpeMeHHble CUCTEMbl  U3MepeHuli  BbIGPOCOB BpedHbIX BelecTB 3aBUCAT OT Tuna
ncnbITaTeNlbHOrO UMKNa (Ha CTauMoHapHbIX WM OGbICTPOMEPEMEHHbIX pexmmax) KU Tuna K3MepsieMoro
BpeLHOro BellecTBa.

Mpy  wucnbiTaHUax Mo cTauyMoHapHOMY UMK/ly Maccy ra3oobpasHbiX BpefHbIX BeLlecTB
paccunTbiBalOT /10 UX KOHLEeHTpauum B Hepas3baB/ieHHbIX OTpaboTaBLUMX rasax M pacxogy OTpaboTaBLUnX
rasoB ABuraTensi, KOTopble MOTyT 6bITb NIEFKO onpeaeneHbl. Na onpegesieHNs BbIGPOCOB YacTuL, LUMPOKOE
pacnpocTpaHeHve NoayyYnnn cucTeMbl pasbaBneHNss 4acTu NOTOKa, B KOTOPbIX pa3baB/iieTcsi TO/IbKO YacTb
oTpaboTaBLUMX ra3oB.

Mpu ncnbITaHKAX NO UMKAY Ha BbICTPONEPEMEHHbIX pexnmax onpegesieHne pacxoga oTpaboTaBLUnX
rasoB B pea/ilbHOM BpeMeHW 3aTpyAHWUTesIbHO. B CBfA3M C 3TUM Ha MPOTSXKEHUUM MHOTUX N1eT NPUMEHSIOT
npuHuun otéopa Npo6 Npu NOCTOsTHHOM 06beme (CVS), NOCKOMbKY MNpu Takoii cucteme He TpebytoTcs
M3MepeHnsi MaccoBOro pacxofa oTpaboTaBlIMX ra3oB. Becb MOTOK OTpa6oTaBLIMX ra3oB pa3baBisercs,
CyMMapHblii 06beM pa36aBristowero Bo3gyxa M OTpaGoTaBLUIMX [a30B COXpaHsieTcss  paKTUyYecku
NMOCTOSIHHBbIM, & BbIGPOChI BpefAHbIX BelecTB (ra3oobpasHbiX M 4YacTul) WU3MepPAT B pasbaBfieHHbIX
oTpaboTaBlIMX rasax. Pa3mMepbl M CTOMMOCTb TakOW CUCTEMbl 3HAUUTE/ILHO BbllE, YEeM CUCTEM
pasbaBfieHNss 4acTM MOTOKa, WCNOMb3yeMbIX B CTauMOHapHbIX UuUuMknax. [lpoBeAeHve un3MepeHuii B
Hepa3baB/ieHHbIX OTPaboTaBLUMX rasax M UCMNOSIb30BaHMe CUCTEMbl YacTu MOTOKa MOryT ObITb MPYMEHeHbI
NPy UCMbITAHWAX Ha ObICTPONEPEMEHHbLIX PpeXnMax TOIbKO C WCMNO/Ib30BAHMEM C/IOXHbLIX CUCTEM
ynpaB/iIeHNs1 N &/TTOPUTMOB BbIYNCIEHUIA.

OnpefenieHVe MaccoBbIX BbIGPOCOB BPeaHbIX BeLlecTB B Hepa3taB/ieHHbIX O0TpaboTaBLIMX rasax 1
M3MEpPEHUsT MaccoBOro pacxofa oOTpaboTaBLUMX ra3oB - COBpPeMeHHas npoueaypa npu  UCMbITaHUSAX
nerkoBbIX aBTOMOGWNel Ha 6GeroBbix 6apabaHax, HasblBaeMas MOAA/IbHbIM aHann3oMm. [pu nposBegeHUn
3TUX UCMbITaHWA, Kak NpaBuso, 0AHOBPEMEHHO MCMNOo/b3yoT CVS MoIHOro notoka M 0T6op Npobbl rasoB B
MELUKM, 4YTO MO3BOJISAET JIerKO MNPOBEpUTb KayecTBO pe3y/ibTaTOB MOAATLHOIO aHain3a nocpeacTBoM
COMocTaB/fieHUs1 ¢ pesyfibTaTamMu U3MepeHuii M3 mellka. [N BbICOKOHArpyXeHHbIX ABurateneii CVS -
60nbLIan 1 4OpOrocTosuias cucrema.

Llenb HacToswero cTaHgapta 3akliyaeTcas B 0b6ecrnedyeHUM anbTepHaTUBHOW npoueaypbl
n3mMepeHuii. MeTogunka BbIYUCIEHUSI MACCOBbIX BbIGPOCOB BpeAHbIX BELLeCTB Npv MPOBEAEHUN UCTbITaHWi
Ha 6bICTPOMEPEMEHHbIX peXxumMax XapakTepusyeTcsi TeEM. YTO HeGO/bluMe U3MEeHEHMs MOryT NpuBecTn K
3HaUNTENIbHBIM OTK/IOHEHWUSIM MPU OMNpefesieHUM KOHEYHbIX pe3y/bTaToB, Hanpumep, Mpu HenpaBUIbHO

\%
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BbINOSIHEHHOW YCTaHOBKE BpeMeHW, BbI3BaHHOW HEBEPHbIM OnpefesieHMeM BpeMeHu cpabaTbiBaHus Wim
OLIMGKOW CUCTEMbI, BbIPWKEHHOW B W3MEHEHUM XapaKTEPUCTUMKM BpemMeHun cpabaTblBaHUS CUCTEMBbI.
Mo3aToMy B HacToslWEeM cTaHfapTe npeacTaB/ieHa MeTOAMKA MPOBEPKU KavecTBa yrnepoaHoro 6anaHca rno
AVOKCUAY Yriepoga C COOTBETCTBYIOLWMMU C/OXKHbIMK NpoueaypaMy NPOBEpPKA K3MepeHuin BbI6pocoB
yacTuy i cuctem pasbasBrieHUss YacTy NOTOKa.

MpumevaHnsa

1 MMockonbKy cuctembl CVS pgeTanbHO OMUCaHbl B pPas3/iMyHbIX MpaBuiax no onpegeneHuto
BbIGPOCOB BpeAHbIX BELLeCTB C 0OTpaboTaBLUMMKN ra3aMu 415 JIETKOBbIX 1 FPYy30BbIX aBTOMOOWel, a Takke B
MCO 8178-1, TO OHM He BK/IHOYEHbI B HACTOALLMNI cTaHAapT.

2 TaK Kak JaHHble CUCTEMbl CUMUTAIOTCA 3TaA/IOHHbIMW AN onpefeneHus BbIGPOCOB BpeaHbIX
BELeCTB, cojepXalnxcss B oTpaboTaBWMX ras3ax, nNpu MNPOBEAEHUN WCMbITaHUK NO UukiaM Ha
ObICTPONEPEMEHHbIX pexumax, To no nopydeHuro NCO/TK 22/MK 5/PT 2 6biv npoBefeHbl 0O6LINpPHbIE
nccnefoBaHna B UensAX  OnpefeneHus  Koppensaumm  mexgy cuctemamm  CVS  m cuctemamuy,
npeacTaBNeHHbIMN B HAaCTOsLWEM cTaHAapTe. MNosyyeHHble pe3ynbTaTbl 6bI/IM YUYTEeHbI NPY ero paspadoTke.
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HALUMWOHANBbHBIN CTAHAOAPT POCCUWCKOW SEALEPALUMN

BbICOKOHATPYXXEHHbBIE ABUTATENN

N3MEPEHWVE BbIEPOCOB A300BPA3HbIX BPEAHbLIX BEWECTB B HEPA3SBEABJ/IEHHbLIX
OTPABOTABLNX TA3BAX N BbIBPOCOB YACTUL C MCNOJIb3OBAHVMEM CUNCTEMBbI
PA3BABJ/IEHNA YACTU MOTOKA NMPU NMPOBELEHUN NCMNbITAHUA HA BbICTPONEPEMEHHbIX
PEXNMAX

Heavy duty engines. Measurement of gaseous emissions from raw exhaust gas and of particulate emissions using partial
flow dilution systems under transient test conditions

Jarta BBegeHus - 2014—06—01
1 O6nacTb NpPUMEHEHUS

HacToswwnii cTtaHpoapT onpegensieT MeToAbl WU3MEepEeHurd W OueHKM BbIGpPOCOB ra3oo6pasHbix
BpeAHbIX BELLECTB U YacTul, ¢ 0TpaboTaBLIMMK ra3aMu BbICOKOHArpy>XeHHbIX ABUratesnieil Nnpu npoBeaeHnn
CTEHAOBbIX WUCMbITaHWI Ha GbICTPONEPEMEHHbBIX pexumax. Mcnonb3yemble npoueaypbl M3MepeHuid Moryt
ObITb MPUMEHeHbl K N060MY WCNbITATENIbHOMY LMKIY Ha GbICTPOMNEPBMBHHbIX pPeXUMaX, KOTOpbIA He
TpebyeT npefesibHO Ma/ibiX 3HAYEHWA BpemMeHU cpabaTbiBaHUA CUCTEMbI, MO3TOMY NpW OA06peHUn
opraHusauuvei, npoeoasLLein opuLmasnbHble UCNbITAHUSA, OHU MOTYT GbITb MCMO/Ib30BaHbl Kak AOMOIHEHME K
n3MepuTesibHOMy 060pyAoBaHuIO (06bIYHO, cucTeMam Tuna CVS), uMcnonb3yemMomy npu MpoBeAeHUn
McnbITaHWiA No
O6LLEeNPUHATLIM ~ MUCMbITATENIbHBIM  LMKAaM  [Hapsiagy C  eBpOMeickMM  uUchbITaTeflbHbIM — LUKAOM  Ha
6bicTponopemMeHHbIX pexumax (ETC) M ameprKaHCKMM LUMKIOM Ha ObICTPONBPEMEHHbLIX pexumax gns
BbICOKOHarpyxeHHbIx gsuratenein (FTP)].

HacToawmini ctaHAapT NPUMEHUM K BbICOKOHArpY)XXeHHbIM ABuUraTesnisim,
npegHasHavyeHHbIM Npexaie BCero Ans ABVKEeHUs No AoporamM o6Liero nosib3oBaHus, HO MOXeT ObITb Takxe
NpUMeHeH K ABuUraTensiM JIerkoBblX aBTOMOGWMeli U BHEAOPOXHOW  TEXHUKW. McnblTaTesnbHoe
ob6opynoBaHve, onpegenieHHoe B HACTOSIWEM CcTaHAapTe MOXeT OblTb TakKkKe WCMNofb30BaHO npu
npoBefeHNnn UCMbITaHWAi MO UMKAaM Ha YCTaHOBMBLUMXCS pexumax. OpfgHako, B 3TOM ciayvae
BbIYNC/NTENBbHbIE MNPOLEAYPbl AO/MKHbI ObITb 3aMEHEHbl Ha MPUMEHWMbIE K AaHHOMY MWCMbITaTe/lbHOMY
LMKy,

2 HopmaTtuBHbIe CCbI/IKU

Cnepytolme HOpMaTUBHbIE AOKYMEHTbl COZepXaT MOJIOXKEHWUs, KOTOpble COCTaB/IAKOT MOMOXEHUS
HacTosLero craHgapTa. [/18 AatMpoBaHHbIX CCbUIOK Nnociiefytolire nonpaski WM U3MEHeHUs JIobbIX U3
AaHHbIX U3[aHui He NpMMeHUMbl. Of4HaKo, NMPUBETCTBYETCSH PacCMOTPeHVE BO3MOXHOCTEN MO MPUMEHEHUIO
caMbIX MO34HUX MNy6/VKauniA HOPMAaTMBHBLIX [OKYMEHTOB, YKa3aHHbIX HWXe, CTOPOHaMu corfalleHus, B
OCHOBE KOTOPOFO NIEXWUT HacToAWMWiA cTaHgapT. [1s HeJaTMpOBaHHbIX CCbIIOK ciiedyeT MPUMEHATb CaMyto
no3gHo Ny6amkKaumio gokymeHTa. YneHbl M3K un MCO BeayT ykasaTesn CTaHAapTOB, KOTOPble UMEKOT
3aKOHHYIO CU/ly Ha HACTOALWMIA MOMEHT.

Mco 5167-1 M3mepeHne  pacxoga  XMAKOCTM  MOCPeACTBOM  YCTPOWCTB — M3MepeHwui
andpepeHumansHoro gasnexHus. Yacte 1. [uadparmbl, consia u Tpyoku BeHTypu, ycTaHaBnuBaemble B
TPpy60onpoBoAbl C KPyr/biM nonepeyHsiM cedeHmem (ISO 5167-1, Measurement of fluid flow by means of
pressure differential devices - Part 1: Orifice plates, nozzles and Venturi tubes inserted in circular cross-
section conduits running full)

MCO 5725-2 [ocTOBEepHOCTb (MOrpPewHOCTb M TOYHOCTb) METOAOB W pPe3yNbTaToB WU3MepeHWii.
YacTb 2. OcHOBHas MeToguKa ornpejesieHns MOBTOPSIEMOCTU W BOCMPOM3BOAMMOCTM CTaHAAPTHOro mMeToga
n3mepeHunin (ISO 5725-2, 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)

MN3paHne odunymnansHoe
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MCO 8178-5:1998" [Buratenn noplHeBble BHYTPEHHEro cropaHus. V3MepeHusi BbIGPOCOB
3arpsA3HAKXLPK BELUeCTB € OTpaboTaBwmmm rasamuv. Yactb 5. TonnuBa Ans wucnbitaHnin (ISO 8178-5:1998,
Reciprocating internal combustion engines - Exhaust emission measurement - Part 5: Test fuels

SAE cratba 770141 OnTummsaumsa MnsamMeHHO-MOHU3aUNOHHOIO fAeTekTopa A/1a onpeaeneHus
yrneBoAopoaoB B pa3baBrieHHbIX OTpaboTaBLIMX razax aBTOMOOUAbHbIX ABUrateneii. FnenH 4. Pewke (SAE
paper 770141, Optimization of a Flame lonization Detector for Determination of Hydrocarbon in Diluted
Automotive Exhausts Glenn D. Reschke)

SAE J 1936:1989 Xnmuyeckne MeToabl U3MEPEHNI BbIGPOCOB HEPETTaMEHTU-PYEMbIX
3arpaA3HAKLWMX BelecTB ¢ oTpaboTaBwWMMN razaMmmn gm3enbHbix gsurateneii (SAE J 1936:1989. Chemical
methods for the measurement of non-regulated diesel emissions)

SAE J 1937:1995 VicnbiTaHne gBuUratenein ¢ HU3KoTeMMnepaTypHbIMU CUCTEMA-MUN OX/Iaxwenmst
BO3AYLUHOro 3apsifa B vcrbirarresisHoMm 6okce (SAE J 1937:1995. Engine testing with low-temperature charge air-
cooler systems in a dynamometer test cell)

3 TepMI/IHbI, ornpegenieHus, 0603HaueHNs " COKpaLlleHunsA

B  HacTtosiwem  cTaHgapTe NPUMEHeHbl  crefyloulne  TepMUHbl € COOTBETCTBYHOLWMMU
onpeaeneHnaMK, a Tak ke 0603HavYeHns 1 cokpauweHus (cm. Tabnunyy 1):

3.1 yacTuuybl: Jllobasa cybcTaHUmA, OTNOXUBLUAsACA Ha hunbTpe U3 onpegeneHHOro matepmana
nocne pasbaBneHns 0TpaboTaBLUNX ra30B YMNCTbIM OTOUILTPOBaHHBLIM BO34YyXOM Npu TemnepaTtype He
6onee 325 K (52 °C), naMepeH-Holi B TOUKe HENOCPEACTBEHHO nepepn, hnnbTpom (Npexane BCEro, aTo
yrnepog, yrnesogopogbl 1 cynbgartbl C CONYyTCTBYHOLWEN BOAON).

MpumeuvaHue - OpraHusauum B obnactm cTaHgapTmsauumun, ucnonb3sytowme NCO 16183,
MOryT M3MEHUTb 3TO OrnpefesieHne B CBOUX LEeNiAX, Hanpumep, B amepukaHCKux npasuiax nocne 2007 .
npuBefeHO onpeaesnieHne Yactuy npu temnepartype 6onee 42 °C, HO meHee 52 °C.

3.2 rasoob6pa3Hble BpefgHble (3arpAsHAOWMe) BewecTBa: [asbl, KOTOpble ABAAOTCA
3arpsAsHUTENsAMU aTMocdepbl: OKCUA yriiepoaa, yrinesoopoabl Uiv HeMeTaHOBble YrneBoAopoabl, Uan u Te
1 Apyrue, okcuabl a3oTa (BblpaXeHHble B aKkBUBasieHTe anokcmnga asota (N02)], hopmanbaerng n MeTaHon.

3.3 meTo4 pasbaBsieHMs yacTu noTtoka: lNpouecc oTAeneHusa 4yactn oTpaboTaBLUMX ra3oB OT WX
NoJSIHOrO MOTOKa, 3aTeM CMeLIMBaHUA ee C COOTBETCTBYHOLIMM KOMMYeCTBOM pasbaBnstowero sBosgyxa Ao
hmnbTpa YacTumu,.

3.4 meToj pasbaBsieHMss MOMHOro noToka: lpouecc cmelwmBaHUs pasbaBnsoWero Bo3gyxa C
NOMHbLIM MOTOKOM OTpaboTaBLKMX rasoB A0 OTAeNeHWa A0NM pas3baBfeHHbIX oTpaboTaBlIMX ra3oB A8
aHanusa.

MpumeyvaHne - Bo MHOrMX cucTeMax pasbaBNeHUA MNOSIHOrO MNOTOKa OOGLENPUHATLIM
SIBNISIETCS MOBTOPHOe pa3baBfieHWe yxe pa3baBfieHHOM 4YacTM MOSIHOTO MOTokKa AN MOJyYeHus
Heo6XxoAnMO TemnepaTypbl Ha huabTpe YacTul,.

3.5 ypenbHble BbIGPOCbI BpeAHbIX BelwecTB: MaccoBOe KO/IMY4ECTBO BpefHbIX BeLlecTs,
BbIpaXXeHHOE B rpammax Ha kusosatT-4ac [r/(KBT u)].

3.6 UMKN UCNbITaHWI Ha YCTaAHOBUBLUUXCA pexmmax: WcnbiTaTeNlbHbI UWKA, BKAKOYaOLWMiA
nocnefoBaTe/lIbHOCTb PEXUMOB, Ha KOTOPbIX OTBOAAT AOCTATOYHOE BpeMs ANA OOCTUXEHUS ABuratesiem
onpefesieHHOol 4acToTbl BpalleHUsl, KpyTALLero MOMeHTa 1 KputepneB CTabuU/IbHOCTU Ha KaXX4oM pexunme.

3.7 UMKN UCNbITaHWN Ha OGbICTPONEPEMEHHBIX pexumax. VcnbiTatesibHbIl LKA, BKIOYAOLNIA
nocriefoBaTelbHOCTb HOPMa/IM30BaHHbIX 3HAYeHWI 4acTOTbl BPALleHUS M KPYTALWEro MOMEHTa, KOoTopble
OTHOCUTENIbHO ObICTPO U3MEHSAIOTCA NO BPEMEHMU.

3.8 Bpemsa cpabarbiBaHuA: Pa3nuuve BO BpeMeHW Mexy ObICTPbIM M3MEHEHWEM M3MepsieMoro
napameTpa B 3a[aHHOl TOYKe U COOTBETCTBYHOLMM N3MEHEHNEM MOKa3aHNn CUCTEMbl U3MEPEHWIA, AN Yero
n3MepsieMblii NapamMeTp U3MEHSIETCA MO KpaiHeli Mepe Ha 60 % NonHol Wwkasbl 3a Bpemsi MeHee 0,1 ¢ (CM. pucyHok 1>

MpumeyvaHna

1 Bpewms cpabaTbiBaHUSA CUCTEMbI BK/IHOYaEeT B Ce6A BpPeMsA 3aflePXXK/N U BPeEMS HapacTaHUA.

2 Bpems cpabaTbiBaHUS MOXET W3MEHATbCS B 3aBMCUMOCTW OT MOJSIOXKEHUS Haya/lbHOW TOYKM
U3MepeHulii onpegenseMoro napameTpa: Yy npo6ooTO6OpHMKA WM HenocpeAcTBEHHO Ha BXOAe B
aHanmnsartop.

3 B HacToswem ctaHgapTe Npo600TOOPHUK OnpeaesieH B Ka4eCTBe HauyaslbHOM TOUKM U3MEPEHUIA.

' NSt 0QHO3HAYHOrO COB/OAEHUS TPEGOBaHUIA HACTOSILLETO CTaHAAPTA, BbIPAKEHHbIX B AATUPOBaHHbLIX CChIIKaX,
pPEeKoMeHZyeTCs UCTIOMb30BaThb TOMBKO AaHHbIA CCbUIOUHbI CTaHAAPT.
2
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3.9 BpemMs 3a4epxKu: Bpemsa mexay U3MeHeHMeM MU3MepsieMoro napamerpa B HaydaslbHOl Touke u
OTKINKOM cucTteMbl fIDOHa ypoBHe 10 % KOHEeYHOro 3HayeHus (CM. PUCYHOK 1).

MpunmeyvaHna

1 [Ana ra3o06pa3HbiX KOMMNOHEHTOB - 3TO. B OCHOBHOM, BpPeMS TPaHCNOPTUPOBKM N3MepseMoro
KOMMOHEeHTa OT NPO600TOOPHMKA A0 AeTeKTopa.

2 Bpems 3a4epXKN MOXET U3MEHATLCS B 3aBUCUMOCTU OT MOJTIOXEHUSA HaYa/IbHOW TOYKK
M3MepeHunii onpegensemMoro napamerpa: y npo600T60pHMKa UM HENOCPEACTBEHHO Ha BXOAe B
aHanusarop.

3 B HacTosiem cTaHgapTe NPo600TOOPHUK ONpeae/ieH B Ka4ecTBe Havya/IbHOM TOUKN N3MEPEHUIA.

3.10 BpemMsa HapacTaHuA: Bpemsa mexay OoTK/IMkamu Ha ypoBHAX 10 % mn 90 % KOHe4yHOoro 3HadyeHus
*9- *10 (CM. pUCyHoK 1).

MpunmeuvaHna

1 VimeeTcs BBMAY annapaTtHbIil OTK/INK NOC/ie TOro, Kak M3MepsieMblii KOMMNOHEHT AOCTUT NprGopa.

2 Bpems HapacTaHUsi MOXET U3MEHATLCA B 3aBUCUMOCTU OT MOJIOXEHUA HavyalbHOW TOYKM
M3MepeHus onpeaensemMoro napaMmeTrpa: y npo600T60pHMKa NNn HenocpeACcTBEHHO Ha BXOAE B
aHanusarop.

3 B HacTosuem cTaHgapTe NPo600TOOPHMK OnpeaesieH B KA4eCcTBe Ha4ya/IbHOM TOUKN U3MEPEHUIA.

3.11 Bpemsa npeobpa3oBaHusa: Bpemsa mexagy M3MeHeHVeM M3MepsieMOoro napamerpa B HadasibHOM
TOUKe [0 YCTaHOBJ/IEHUSI CUCTEMOl N3MepeHuit ypoBHS 50 % KOHEYHOro 3HayeHUsi KO (CM. PUCYHOK 1).

MpnmeuvaHna

1 Bpems npeo6pasoBaHWsA MWCMNONb3YHT O/1 BblpaBHUBAHMS MO BPEMEHU CUTHAIOB Pas/INYHbIX
cpeacTB U3MepeHui.

2 Bpemsa npeobpa3oBaHVs MOXeT U3MEHSTbLCA B 3aBWCUMOCTU OT MOJIOKEHUS Havyas/ibHOW TOYKU
M3MepeHunii onpegenseMoro napameTpa: Yy nNpo600TO6OpHMKA WM HenocpeacTBEHHO Ha BxoAe B
aHanusarop.

3 B HacTosiem cTaHgapTe NPo600TOOPHMK ONpeaesieH B KA4eCcTBe Ha4Ya/IbHOM TOUYKN U3MEPEHUIA.
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Tabnuuya
O603Ha4eHue.
cokpaltleHve

En20

Em
EM,

Jk0

JKg

nb
mo*
Mhu
mM
T,

Mpu
M,c

1 - OcCHOBHble 0603Ha4YeHMs1 U COKpaLLeHNs, UCNO/Ib3yeMble B HAaCTOSALWEeM cTaHgapTe

EanHnua
n3mepeHuin
YHM
(mwVo) nnn
o6bemHast
nons. %

%

%

%

%
Mac
r/kr

Kr

Mmr

Kr
Kr

KI

r/kBtu
r/kBT-4

klMa
kMa
KMa
klMa

Kr/c
Kr/c

Kr/c

Kr/c

MapameTp, XapakrepucTuka

CTexnomeTpuyeckoe OTHOLIEHWE BO3AyXa K TON/IMBY
KoHueHTpauus

KoadhdunLmMeHT cKonbxeHns

[nameTp BbInyckHoli Tpy6bl

AwnameTp 30HOa

[dnameTp yactuupl

YacToTa gMcKpeTmsaunm AaHHbIX

KoadhduumneHT atmocdepHbIX yC/1oBui

KoadhpuumeHT nopaBneHus  peakumm B aHanusatope  NO,.
mosiekynamm C 02

KoadppuumeHt nopasneHvs peakumm B aHanusatope  NO*
MoJsiekynamm H20

OphekTMBHOCTL MO MeTaHy

3dheKkTMBHOCTL KOHBepTepa NO*

OhhekTMBHOCTL NO 3TaHy

[OunHamunyeckas BA3KOCTbL OTPaboTaBLUUX ra3os

Ab6conoTHas BIaXHOCTb BO3yXa Ha Brycke

MoAcTpoYHbIA  MHAEKC, O3HavalowWwmii  MrHOBEHHOe  U3MepeHue
(Hanpumep. 1Tu)

TonnvBHbIN KoahULMEHT

KoacbduumeHT Koppekunn NO, No BA&XHOCTU ANA ABUratenein c
BOCM/IaMEHEHNEM OT CXaTus

KoadbdpuumeHT koppekumn NO, no BAaXHOCTU ANA ABUratenein c
VICKPOBbIM 3aXuUraHvem

KoadhduuneHT KoppeKuun Ha B/TXXHOCTb ans CyXMnX
Hepa3baB/ieHHbIX OTpaboTaBLUNX ra3oB

KoadhcpnuneHT n3bbiTka Bo3gyxa

JkBMBasleHTHasA Macca pasbaB/ieHHbIX OTpaboTaBLIMX rasoB 3a
LMK

Cob6paHHasa macca 4acTul, U3 OTOBpaHHbIX OTpaboTasLUMX ra3os

Macca BbIGPOCOB 3arpsA3HAIOLNX ra3006pasHbIX BELLECTB (3a LK)

Macca Bbl6pocoB YacTul, (3a Lumk)

OTo6paHHas Macca oTpaboTaBLUMX ra3osB 3a LUK/

Macca pa3baBrieHHbIX OTpaboTaBLIMX ra3oB, Npoweawnx 4epes
pasbaBuUTENbHbIN TYHHE b

Macca pa3b6aBsieHHbIX OTpaboTaBlUMX rasos, MPOLWEAWNX Yvepes
PUNBLTPbI YacTuL,

YAenbHble BbIOPOCHI 3arpsa3HAIOLWNX ra3o06pasHbIX BelecTs

YaenbHbIi BbIGPOC YacTul,

MonekynspHas maccalloTpaboTaBLUMX ra3oB

MornekynsipHasi Macca KOMMOHeHTa oTpaboTaBLInX ra3os

Uncno namepeHunii

[laBfieHMe HacbllEeHHbIX NapoB B BO3AyXe Ha BMycke B ABUraTeslb

MonHoe aTmochepHoe AaBfeHne

[aBieHVe BOAAHBLIX NapoB Nocsie XON0ANbHUKA

ATmochepHoe faB/ieHre Cyxoro Bosayxa

MpPOHUKHOBEHNE HacTuL,

MaccoBbIii pacxof Cyxoro Bo3gyxa Ha Brycke

MaccoBblii pacxof B/1aXHOro Bo3gyxa Ha Brycke

MaccoBbli pacxof, yrnepoja B Hepa3baBsieHHbIX OTpaboTaBLUMX
rasax

MaccoBblil pacxog yrnepoga Basuratesib
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MapamMeTp, XxapakTepucrvka

MaccoBblii pacxofd yrnepoga B cucteMe pasbaBfeHWss 4acTUYHOTO
noToka

MaccoBblii pacxof, pa3baBneHHbIX BAaXHbIX 0TpaboTaBLUNX ra3oB

MaccoBbIii pacxog BNaXHOro pasbas/istowero Bosgyxa

OKBUBA/IEHTHbIA  MaccoBbli  pacxof, pa3baBfieHHbIX  BN&XHbIX
oTpaboTaBLINX ra3os

MaccoBblIli pacxof, BNaxHbIX 0TpaboTaBLUMX ra3oB

MaccoBblli pacxog Npobbl U3 pazbaBUTEe/IbHOrO TYHHenNs

MaccoBblii pacxog Tonamea

Pacxos npo6bl oTpaboTaBLIMX rasoB B cucTeMe pas3baBneHus
YacTMYHOro NoToka

Pacxopf B cucteMe aHann3saTopa oTpaboTasBLUMX ra3oB

Pacxopf TpaccupoBOYHOrO rasa

CTeneHb pa3b6aBieHns

YysctBUTENbHOCTL FID K yrneesogoponam

YyBcTBUTE/IbHOCTL FID K meTaHoy

CpefHunit KoathpuumneHT oTbopa

MAOTHOCTb BNaxHbIX oTpaboTaBlwmx rasoB (Npu 273 K n 101,3 kMa)

MAOTHOCTL KOMMOHEHTa oTpaboTaBlwux rasos (Npu 273 K n 101,3
kMa)

MnoTtHocTb YacTuy (Npu 273 K n 101 klMa)

CTaHAapTHOE OTK/IOHEHNe

AbconoTHaa TemnepaTypa

AbcosoTHasa TemrnepaTtypa Bo3fyxa Ha Brycke

TemnepaTypa oTpaboTaBLUMX ra3oB

Bpema wmexay CTyneHbi0 Ha Bxoge W ypoBHA 10 % KoHeyHOoro
3HaYeHns

Bpemsa mexay CTyneHblO Ha BXofe U ypoBHs 50 % KOHe4yHoro
3HayeHus

Bpema mexay cTyrneHbo Ha BXxoge v ypoBHA 90 % KOHEe4YHOro
3HayeHus

Bpemsa penakcauun yactul,

OTHOWeHNe MNMOTHOCTel ra3oBbIX KOMMOHEHTOB U OTpaboTaBLUMX
rasos

MoNHbIA 06BEM CMCTEMBI aHaIM3a oTpaboTaBLUNX ra3oB

dakTn4eckass paboTta COOTBETCTBYIOLLErO UCMNbITATE/IBHOrO LuKIa

CKOpOCTb rasa B BblINyCKHOW Tpy6e

CKOpoOCTb rasa B Npo600T60pHMKe

O603HauyeHus, onpegeneHHble 419 cocTaBa Tonsvea

O603HaueHue, EavHuua
cokpatleHve N3MepeHnii
9qCp Kr/c
QltfMI Kr/c
£2r8¢ Kr/c
Qo Kr/c
Sram Kr/c
Q. Kr/c
Qm Kr/c
Qmp Kr/c
L« niMuH
(03] MA/MUH
ra -
6. —
fin -
p* kr/imi
Kr/m"
P pm Kr/m"
a —
7 K
Ta K
T, K
110 [
'so [
<D [¢)
r Cc
u J—
vb n
WX, KBTY
\o m/c
14 m/c
Wil % no
Ip macce
% no
AEET macce
% no
WM macce
% no
WDEL macce
% no
Weps macce
o) _
p —
v _
6 _
£ —_

CopepxaHue Bogopoaa B TonmBe
CopgepxaHuve yrnepoga B Tonnvee
CogepxaHue cepbl B TOM/MBe
CopepxaHue a3oTa B TOM/MBe
CopgepxaHune Kncnopoga B Tonsivee
MonsipHasa gonsa sogopoga (H/C)
MonspHas gons yrnepoga (C/C)
MonsipHasa gons cepbl (S/C)

MonspHasa gons asota (N/C)
MonspHas gonsa kncnopoga (O/C)
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OKoH4YaHue Tabnmubl 1
O603HaueHe. EanHunua
cokpalleHne n3mepeHunii

B oTHOweHun TonsimeBa Ct HQO 1Ns S,
O603HavYeHnNs 1 CoKpaLleHUs 18 XMMUYECKNX KOMMNOHEHTOB

MapameTp, XxapakrepucTuka

ACbI — AueToHUTPUN
C1 - Yrnepog 1 akBUBa/IEHTHbIW yrnesBoopoaam
oXx — MeTaH
CH30H — MeTtaHon
C2H* - OTaH
C3H8 — MponaH
co — Okcug yrnepoga
co2 — Anokcup yrnepoga
DNPH — MmapasvH guHUTpodeHnn
DOP - Avoktundptanar
HC — Yrnesogoponbl
HCHO - dopmanbaervg,
HZ20 - Bopga
NMHC — HemeTaHoOBble yrnesoaoposbl
NO, — Okcuapbl a3oTa
NO — Okcunpg aszoTta
bl02 - Anokcunp asorta
PM.PT — YacTtuubl
RME -

Lpyrue cokpauieHus

MeTunnosbIii acmp pancosoro macna (M3IPM)

CLD - XeMUNIOMUHECLIEHTHbI AeTeKTop
FID - MNameHHO-MOHN3ALNOHHbIM AeTeKTop
FTIR - MHppakpacHas cnekTpockonusa ®ypbe (aHanmsaTop)
GC - a3oBbIi XxpomaTorpad
HCLD - MoporpeBaeMblii XeMUTIOMUHECLEHTHbIN AeTeKTop
HFID - MoporpeBaembIii NJ1aMEHHO-MOHU3ALMOHHbIN AeTeKTOp
HPLC — XXnNOKOCTHbIM XpomaTtorpad BbICOKOro AaBfeHUs
NDIR - HeancnepcroHHbIV MHppakpacHbIli (aHanu3atop)
OTaennTenb HeMeTaHOBbIX (hpakuwnii
NMC
% FS — MpPOUEHT OT NOMHOW LWKanbl
SIMS — MaccoBblli CNeKTPOMETP C MArKOW MOHM3aLu e
St Yucno Crokca

4 «YacTuy Ha MWANMOH YHM)» SABNSETCA efuHULEN, He MNpUHATON B cucteme eauHuy CU.
Mcnonb3yloT TO/IbKO B 3TOM CTaHgapTe C 3KBMBa/IEHTHbIM 3HayeHWeM B CKOOKaX, MCMOo/b3yeMbiM B
apyrux ctaHgaptax. MNpuHaTtas B CU dopma gns yactn obbema - MkA/n nam 10 Gunm % no obbemy;
[OJ151 MaccoBbIX Jos1ell BblpaxaeTcst B MKr/r. CM. MCO 31-0:1992 (2.3.3), n NCO 31-8-15:1992.

b PaHee npuMeHANN TEPMUH «MOEKYNAPHbIV BEC».
4 YcnoBusa NpoBefeHUs UCNbITaHWIA

4.1 YcnoBusa npoBefeHnsa UcnbiTaHWi gBuratens

4.1.1 MapameTpbl COCTOAHUS NP NPOBEAEHUN UCTbITAHWU

M3mepsaoT abconoTHyo Temnepatypy T/l K. Bo3gyxa Ha BXxoge B ABuratesnib, aTmocdepHoe
[aBneHve cyxoro Bo3gyxa ps kMa. n onpegensawT napameTp fa, B COOTBETCTBMM CO CrefyroWwuMmn
NOSIOXEHMAMU. B  MHOroumnMHOpOBbLIX ABUratensax, OCHaWeHHbIX OTAeslbHbIMW TpynnaMn  BrYCKHbIX
KOMIIEKTOPOB, Hanpumep, B cny4dae V-o6pasHbiX ABuraTtenen, ANa nNpoBeAeHUs pacyeTOB WUCMOMb3YHT
cpefHiol0 TeMnepaTypy B KaxAor rpynne.

a) [swuratenun c BocnjaMeHeHWeM OT CxXaTus:

-ABuUratenun 6e3 HagayBa v ABUratesin C MeEXaHWYECKUM HaaAyBOM.
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- pBuratenu ¢ Typ6oHaaayBoM (C OXaxXAeHVeM HarHeTaeMoro Bo3gyxa unv 6e3 oxnaxaeHus):

b) [Burartenu c NCKPOBbIM 3aXWNTraHUEM:

4.1.2 [OCTOBEPHOCTb MUCMNbITaHWUI

Ana Toro, 4To6bI UCMbITaHNSA ObLIM NPU3HaHbI AOCTOBEPHbLIMU, 3HauYeHWs napameTpa fa AO/MKHbI
HaxoguTbecsa B AnanasoHe ot 0,96 no 1.06.

4.2 ABurartenun c oxnaxgeHnem Bo3[yLIHOro 3apsga

PervctpupyloT TemnepaTypy BO3AylIHOro 3apsfja, KoTopas npu  4acToTe  BpaleHus,
COOTBETCTBYHOLLEl 3asiB/IEHHOW MaKCUMasIbHOM MOLLHOCTM W MOJIHOM Harpyske, Ao/hKHa CocTaBnAaTb £ 5 K oT
MakCUMasibHOW  TemnepaTtypbl  BMYCKHOro BO34yxa, npegnucaHHoW u3rotoButenem. Temnepartypa
oxflaxgarowein cybcTaHLmMn AomkHa 6bITb He MeHee 293 K (20 °C).

Ecnn  wncnonb3yloT nabopaTtopHyd CUCTEMY WM BHEWHWI BEHTUNATOP, TO TemnepaTtypa
BO3AYLWIHOro 3apsfa [Ao/KHa cocTaBnATb + 5 K OT MakcumasibHOW TemnepaTtypbl BMYCKHOIO BO34yXa,
yKasaHHO/ u3rotoBuTesieM MpU YacToTe BpalleHWsi, COOTBETCTBYIOLLel 3asB/IEHHOW MakCcMMaslbHOW
MOLLIHOCTW W MOSIHOW Harpyske. Temnepatypa W pacxof xnajareHTa, Npoxofsllero yepes oxnaguntenb
BO3/yXa, Ha BbIWEYNOMAHYTOM peXume He [O0/IKHbl U3MEHATLCA 3a BECb MCNbITaTe/lbHbIA LMKA. O6beM
pagmatopa ANa oxXNax4eHUs BO34YLHOro 3apsga criefyeT BbloMpaTb Ha OCHOBE WHXEHEPHOU MpakTUKu u
ornblTa NPUMEHEHNS Ha aBTOMOBUNAX.

YcTaHOBKa oxnaguTtesis Bo3fAyxa Ha Brycke MOXeT ObITb TakKxe BbINOJ/IHEHA B COOTBETCTBUM C SAE J
1937.

4.3 MowHocTb

YpenbHble BbIGPOCHI ONpeaenisatoT No OTHOLEHUIO K HEMPUBEAEHHOM MOLHOCTU HETTO unu 6pyTTo, B
3aBUCUMOCTM OT YCTAHOBJ/IEHHbLIX HOPM.

HekoTopble BcnomorartesibHble arperarbl, Heob6xoAWMble TOMIBKO ANA paboTbl TPaHCMOPTHOroO
cpencTBa, KoTopble MOrM OblTb YCTaHOB/IEHblI Ha ABuratesnie, AO/KHbl ObITb AEMOHTUPOBaHbI nNepes
npoBeAeHNEM UCTbITaHWA.

Hanpumep, BO34yLHbIA KOMMOPEccop TOPMO3HOW CUCTEMbI, KOMMPECCop YCWIUTeNs pyseBoro
ynpas/ieHusi, KOMIMPEeCCOp CUCTEMbl KOHAMLMOHMPOBAHUA BO3AyXa WAW HAcocCbl AONSA  TMApaB/INYeCcKnXx
nprvBOAOB.

Ecnu Takne pgononHuTenbHble arperaTbl He 6blIM AEMOHTUPOBaHbI, TO MOLWHOCTb, MOr/OWeHHas
MMW. [ONIXKHA ObITb onpejesieHa, 4YTOObl KOPPEKTUPOBATb YCTaHaB/IMBaeMble 3HA4YeHUS W BbIYUCNATb
paboTy, COBEPLUEHHYIO ABUraTesieM 3a UCMbITaTe IbHbIN LK.

4.4 CucTtema Bnycka Bo3ayxa B ABuratesb

CucTtema Bnycka Bo3gyxa B ABurartesib JOJ/I)XKHa CO3faBaTb COMPOTUB/IEHME BO3AyXYy B npejesiax *
300 Ma OT 3Ha4yeHUs, yCTAHOBJ/IEHHOIO W3roToBUTENEM ABuUratens ANs YUCTOro BO3AYXOOUUCTUTENA W
oTBeYaTb Tpeb6oBaHMUAM COOTBETCTBYHIOLNX HOPMATVBOB.

4.5 CucTemMa BbiNycka oTpaboTaBLIUX ra3oB gBuratens

Mcnonb3yemasn cucTtema Bbinycka TPAHCMOPTHOrO cpeAcTtBa wav nabopaTtopHas cucTtema AOJIKHa
co3fasaTb MPOTUBOLAB/IEHME Ha BbIMycke B npegenax * 650 [la OT 3HayeHus, YCTaHOBJIEHHOrO
n3rotoBuTeNnem Apuratens, U oTBeyaTb TpebGOBaHMAM COOTBETCTBYHOLIMX NpaBu, a Takxe TpeboBaHUAM K
cuctemMe oT6opa Npobbl 0TPaboTaBLIMX FA30B M3 BbIMYCKHOM TPy6bl B COOTBETCTBUN € 5.6.2 1 7.2.3.

Ecnn Ha BbiNnycke ABuratesii ycTaHOB/lIeHa cucTemMa HelTpanmsauum oTpaboTaBliMX ras3os, TO
BbINyCKHaa Tpyba [o/mkHa UMeTb AMameTp paBHbIli AnameTpy BbIMNYCKHOW CUCTEMbI, yCTaHaBNMBaeMoOl B
aKcnayartaumm, Ha ANNHE KaKk MUHUMYM YeTblpex AnameTpoB TpyObl BBepX MO MOTOKY OT MecTa Hadana
paclwpeHMs Ha BXOoAe B YCTPOIMCTBO HelTpanusauuu oTpaboTaBlumx rasoB. PaccTosHue oT dhnaHua
BbIMYCKHOIO KOJI/IeKTopa WA Bbixoda Typbokomnpeccopa A0 YCTpoiicTBa HeliTpanunsaumu oTpaboTaBLUMX
rasoB [O/IKHO ObITb TakuM e, Kak B BbINYCKHOW CUCTeMe, yCTaHaBNMBaeMOW B 3Kcnsyatauun, wim B
npegenax [A/VWHbI 3a8B/IEHHOW W3rotoBuTenieM. [poTMBOAABNEHUE WAWN COMPOTUB/IEHME Ha BbIMycke
LO/KHBI YAOBNETBOPSATE TEM XE KPUTEPUSIM U MOTYT 6bITb YCTAHOB/IEHbI C MOMOLLbO 3aC/TOHKN. YCTPOCTBO
HelTpanusaumn oTpaboTaBLUMX ra3oB MOXeT ObiTb AEMOHTUPOBAHO W 3aMEHEeHO 3SKBUBANEHTHbIM, He
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coflepXalwmm Katasimsatop, Ha Bpems npoBefeHus HeoduuMasibHbIX TECTOB W CHATUA XapakTepucTuK
nBuratens.

4.6 CucTtema oxnaxaeHus

Heo6xogMMoO UMCMonb3oBaTb CUCTEMY OXJlaxWeHuss [A0CTaTO4YHOlM NpPOVM3BOAMTE/IbBHOCTU  ANs
noaAepXaHns HOpMasibHOl pabouyer TemnepaTypbl ABUraTens, NpeanucaHHon N3rotoBuTenem.

4.7 Cma3oyHoe macsno

Mcnonb3yemoe cma3o4yHOe Macso [AO/DKHO COOTBETCTBOBAaTb, 3asiB/IEHHOMY W3roTOBUTEsIEM.
XapakTepuUCTUKM CMa304YHbIX MaTepuanoB, WUCNOMb3yeMblX MpPU MNPOBeAEeHUUN UCNbITaHWA, AO/DKHbI ObITb
3ahuKCuMpoBaHbl 1 NpeAcTaB/ieHbl B MPOTOKOMNAX MUCMbITaHWA.

4.8 Tonnuso

XapakTepucTukn TOMAuBa B/VAKOT Ha BbIGPOCHI BpeAHbIX BewecTB. [103TOMYy XapakKTepuCTUKK
TON/IMBa, NMPUMEHSEMOro MpU UCNbITAHUAX, AO/DKHbI ObITb OnpefesieHbl, 3aperncTpUpoBaHbl U yKasaHbl B
NpPoTOKONax WcnbiTaHui. [MpM  UCNONb30BaHMM TOMAMB, Ha3blBaeMbIX 3TaSIOHHbIMW, [O/KEH ObITb
npefocTaBNeH KoA CMpaBOYHOW MHdoOpMauuM n aHann3 Tonavea. Bce gpyrue TonsvBea, XapakKTepuUCTUKU
KOTOPbIX 3athnKCUPOBaHbI, AO/MKHbI ObITb B COOTBETCTBYIOLLEM BCeobLleM fnepeyHe B cooTBeTcTBUM ¢ CO
8178-5.

TemnepaTypa TOn/iMBa A0J/HKHa COOTBETCTBOBaTb PEKOMeHAaLMsaM Npou3BoanTess.

5 OnpepgeneHnerazoobpasHbIX KOMMIOHEHTOBW YacTuL,

5.1 O6wure 3amevaHums

HacTosawmnii ctaHgapT onpegenseT MeToAbl UCMbITAHUA B LENSX N3MepPeHnin B peasilbHOM BPeMeHU
razoo6pasHbIX KOMMOHEHTOB B Hepa3baB/ieHHbIX OTpaboTaBlumxrasax N onpegeneHns 4yactuy c
MCNoNb30BaHMEM CUCTEMbI pa3baB/ieHNss YacTu NoTokKa.

MaccoBble BbIOPOCHI BbIYUCAAKOT MYTEM YMHOXEHUS MIHOBEHHbIX 3Ha4YeHWn KOHLUeHTpauuni
ra3soo6pasHbiX KOMMOHEHTOB, Ha MrHOBEHHble 3HA4YeHMsi MacCOBOro pacxoga OTpaboTaBLUMX [as30B.
MaccoBblli pacxog 0TpaboTaBLMX ra3oB MOXeT ObiTb M3MeEpeH HenocpefiCTBEHHO WAN BbIYUCIEH B
cooTBeTCcTBMM C 5.4.4 (M3MepeHMaAMN pacxoga Bo3gyxa u Tonavea), 5.4.5 (MeTogoM TpaccMpoBaHWA) Uav
5.4.6 (M3MepeHuAMM pacxofa BoO3gyxa W onpegeneHnem kKoaddmumeHTa un3bbITka BO3ayxa). Ocoboe
BHMMaHVe [O0/HKHO ObITb O6palleHO Ha XapakTePUCTUKU BpeMeHu cpabaTbiBaHUS pasfINyYHbIX CPeacTs
M3MepeHuii. 3T pas3fiMuma  [OJ/DKHbl  ObITb Y4YTEHbl MPU  CUHXPOHM3ALMM CUFHa/IOB MO BpPEMEHUW B
cooTBeTcTBUM € 5.5.3.

Mpun onpegeneHnn BbIGPOCOB YacTUL, CUTHa/IbI MaccoOBOro pacxoga oTpaboTtaslmx rasos no 5.4,
UCMoMb3ylT ANA YyNpaBneHus cuctemoli pasbaBfieHnss 4acTUYHOrO MNoToka Tak. 4YTOObl MOXHO O6bls10
oT6MpaTb Npoby NPOMNOpLUUNOHaNLHO MacCoBOMY pacxofy oTpaboTaBlimx ra3os. KauecTBo noggepxaHus
Heo6XoAMMON MNPOoMopUUN MPOBEPSAIOT MOCPeACTBOM MPUMEHEHUSI PErpecCUMoOHHOro aHanmsa  Mexay
pacxogamn npobbl 1 oTpaboTaBLLMX ra30B B COOTBETCTBUN C 5.6.2.

Cxema n3MepeHunii npeacTaB/ieHa Ha pUCYHKe 2.
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Koga;
- OT6Op OTpaboTaBLUMX ra3oB.;

- U3MEepeHus1 Pacxopos;

................. CUrHa/Ibl B CUCTEME yNpaB/ieHns 1 06paboTKn

1 - pacxog TonAuBa; 2 - ABuratesnib; 3 - pacxon Bo3gyxa; 4 - rasoaHanusatop; 5 - 610K
ynpaBneHunsa; 6 - cucTema pa3baBneHMs 4YacTu NOTOKa; 7 - pasbaBnsawoWwuii BO3dyX; 8 - pacxog
oTpaboTaBLIMX ra3oB; a - 3HadyeHue pacxofa; b- ynpassieHne pacxofoMm; C - BbIYMCIEHUSA

PucyHok 2 - Cxema usmepeHuii

5.2 OKBUBaAJIEHTHOCTb

BbI6pocbl rasoo6pasHbiX BpeAHbIX BELWECTB W 4acTul, WUCMbITbIBAEMOro Asuratens criegyet
onpeaensATb B COOTBETCTBUM C pasgenamMmun 6 1 7. rge onnucaHbl PeKOMeHA0BaHHbIe aHa/IMTUYECKNE CUCTEMbI
ONs onpefesieHns rasoobpasHbiX BblIOPOCOB BpefAHbIX BelwecTB (CM. pasfgen 6), a Takke CUCTEMbI
pasbasnieHna n otbopa nNpob ansa yactuy (cMm. pasgen 7).

[pyrne cuctembl UAW aHaAM3aTopPbl MOFYT ObiTb MCMO/Ib30BaHbl, €C/IM OHW MO3BO/SIT MOMYYNUTb
3KBUBa/IEHTHble pe3ynbTaTbl. OnpejesieHNe 3KBUBAJIEHTHOCTU CUCTEM [IO/DKHO ObiTb OCHOBaHO Kak
MUHMMYM Ha CeMU NapHbIX BbIGOPKax A/ MCCef0BaHUS KOppensaumm mexay paccmarpuBaeMoli cucteMon
N OOHOW M3 cuUCTeM, NPUHATbIX B HacToslWeM cTaHAapTe. Pe3ynbTaTbl COMOCTaB/IAIOT MO BeNYUHE
yAeNbHbIX MacCOBbIX BbIGPOCOB BpeAHbLIX BeELWECTB 3a LMK/, KoppessaunoHHbIE WUCMbITaHUA HeobXxoAumo
npoBOANTbL B OAHON flaboparopun, B TOM Xe OOKCe, Ha OAHOM W TOM XO ABurartesie, NpegnovTUTesbHO,
OlHOBPEMEHHO. pK 3TOM UCMNOJb3YIOT UCTbITaTe IbHbIN LUK/, M0 KOTOPOMY ABuratesib 6yAyT UCMbITbIBATL B
AanbHelleM. OKBMBaJIEHTHOCTb OCPeAHEHHbIX Map BbIGOPOK MCMbITaHWI HEOo6XoAMMO onpefensTb Mo
CTaTUCTMYECKON 06paboTke «I»-TecTa B COOTBETCTBUM C MPUNIOXEHWEM A Npu YCNoBUW NpoBeAeHUN
MCnbITaHW B TOM Xe nabopatopHOM 6GOKCe M Npy TOM Xe COCTOAHWUM ABuratens. Beinagatwowme 3HaueHWA
OO/MKHBI 6bITb onpefeneHbl B cooTBeTCTBMM € MCO 5725-2 1 UCK/IOYeHbI U3 AalibHellllero pacCMoTpeHus.
CucTeMbl, UCNOMNb3yeMble /151 NPOBeAEeHUSA KOPPENAUNOHHBLIX UCMbITaHUA, nNpeaBapuTesibHO JO/IXHbI 6bITb
[eKnapupoBaHbl 1 COracoBaHbl C 3aMHTEPECOBaHHbIMU CTOPOHAMW.

[ns BBeAeHWs HOBOV CUCTEMbl B CTaHAAPT onpefesieHne 3KBUBa/IEHTHOCTU CrieflyeT OCHOBbIBaTb
Ha BbIYNC/IEHNN MOBTOPAEMOCTN N BOCMPOU3BOAMMOCTU B cooTBeTCcTBUN € MCO 5725-2.

5.3 JonycTumMmble NOrpewHoCcTn

McnbiTatensHoe o6opyaoBaHue, onpejesieHHOe B HacToslWeM cTaHgapTe, criefyeT UCMNosb3oBaTb
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npu nNpoBefeHNN UCMbITaHWi NO onpefeneHnio BbIGPOCOB ABuUratesiaMu BpefHbIX BewecTB. HacTtoswwii
cTaHAapT He yka3blBaeT Ha KOHKpeTHoe o6opygoBaHue ANS W3MepPeHWid pacxoAoB, AaBfeHuii unm
Temnepatyp. BmecTto 3Toro npuBefeHbl TpeboBaHWSA Ha [AOMNYCTUMble MOrpPewHoCTn o060pyAoBaHUS.
CpeacrTBa W3MeEPEeHUn [0/MKHbI OblTb OTKa/IMGPOBaHbl, Kak 3TOro TpebyloT BHYTPEHHVWE MNOBepoYHble
npoleaypbl AN N3roToBUTENN 060PYAOBaHUSA.

KannbpoBka BCeX W3MepuUTENbHbIX CPeAcTB [AO/IKHA oOTBeyaTb TpeboBaHMAM CTaHA4apToB U
cooTBeTCcTBOBaTb Tabnuue 2.
Ta6bnunuya 2 - JonycTUMble NOrPeLHOCTN NPUGOPOB

CpeAcTBO M3MeEpPeHUiA [onycTumble NOrpewHocTn
1 YacTtoTa BpauweHua Bana + 2 % n3mepsiemMoro 3HavyeHusa win £ 1 % makcumasibHOro
asurarens 3HayeHVs ANsa ABuraTens, BblGupatroT 6onbluee
2 KpyTawmini MOMEHT + 2 % n3mepsemMoro 3HayeHus win = 1 % mMakcumanibHOro
3Ha4YeHVs 4NN ABuratens, Bbl6GupaloT 6onbluee
3 Pacxog Tonsivea + 2 % OT MaKCUMa/iIbHOro 3HayeHus oS gsuratens
4 Pacxof, Bo3fgyxa *+ 2 % n3mMepsaemoro 3HadyeHuss uam = 1 % mMakcumManibHOro
3HayeHVsa Ans ABuratens, BblOuparoT 6onbliee
5 Pacxopg oTpaboTaBLUMX ra3oB + 2.5 % n3mepsemMoro 3HayeHna wim £1.5% makCcMmMasibHOro
3HavYeHuns ansa aBuratens, BblOMpaloT 6osbluee
6 Temnepatypa S 600 K +2 K
7 Temnepatypa > 600 K + 1 % n3MepsaemMoro 3HayeHus
8 JaBneHne oTpaboTaBLUMX
asoB + 0.2 kMa
9 Pa3pexeHune Bo3ayxa Ha + 0.05 kMNa
3nycke
10 ATmocdhepHoe AaBreHne + 0.1 kMa
11 Mpouve gaBrieHnsA + 0.1 kMa
12 AGCONIOTHasA BNaXHOCTb + 5 % n3mMepsaemMoro 3HadyeHus
13 Pacxop pasb6aBnstowero
to3ayxa + 2 % n3mepsaemMoro 3HayeHus
14 Pacxopg pa36aB/ieHHbIX
cpaboTaBLUMX ra3oB + 2 % n3MepsaemMoro 3HayeHus
5.4 OnpepeneHve mMaccoBOro pacxoga otpaboTaBluMX rasos

5.4.1 BsBepgeHune

[na BbluMcneHMa MacCbl BpefdHbIX BeLeCTB B NOTOKe HepasbaB/ieHHbIX OTpaboTaBLIMX rasoB U
ynpaB/fieHusi cucTemoli pa3baB/ieHUs YacTu NOTOKa Heo6XoAUMMO 3HaTb MaccOoBbIi pacxof oTpaboTasBLUnX
rasos, A/151 Yero MOXeT ObITb NCMNO/b30BaH 60 MeToA, NpuBeAeHHbIN B 5.4.3 - 5.4.6.

5.4.2 Bpewmsa cpabaTbiBaHUsA

Bpemsa cpabaTbiBaHus /1l060ro MeTofa npv BbIYUC/IEHNUN MacCbl BpeAHbIX BELECTB [JO/HKHO ObITb He
60nee BpeMeHV cpabaTbiBaHWUSA, yCTaHOBIEHHOTIO /15 ra3oaHasinsaropa B COOTBETCTBUM € 6.3.5.

Onsa  ynpaBneHna cucteMo pasbaBneHns 4YacTu MOTOKa HeobXoAMMO MeHbluee BpeMs
cpabartbiBaHuA. [nsa cuctem pasbaBnieHUA 4acTuU MNOTOKa C HenpepbiBHbIM YyrpaBsieHNneM Heob6XxoAnMo
Bpemsa cpabaTbiBaHMA He 6osiee 0,3 c. Ana cucTtem pasbaBneHWs 4acTu MNOTOKa C Oonepexarowmm
ynpaB/fieHWeM, OCHOBaHHOM Ha 3anucaHHOM 3apaHee WCMbITaHUK, Heo6XoAUMO BpeMs cpabaTbiBaHWUA
cucTeMbl M3MepeHuli pacxofa oTpaboTaBLUMX ra3oB He 60s1ee 5 ¢ CO BpeMeHeM HapacTaHus He 6onee 1 c.
Bpems cpabatblBaHUA CUCTEMbl [O/MKHO ObITb TakuM, Kak YCTaHOBJ/IEHO M3rOTOBUTENleM 060pYyAOBaHUA.
Tpeb6oBaHMA K KOMOMHALMM BPOMEHN cpabaTbiBaHUS /15 CUCTEM M3MepeHuli pacxoga oTpaboTaBLUNX ra3oB
1 pa3baBrieHMs YacTu NoToka oTpaboTaBLUMX ra3oB npueeneHbl B 5.6.3.

5.4.3 MeTopa HenocpeaCcTBEHHbIX N3MepeHNii

HenocpeacTBeHHble M3MepeHUss MrHOBEHHOrO pacxofa oOTpaboTaBlmMX ras3oB MOryT ObiTb
nposefeHbl cnegyowmnmMmm cncTteMamm:

- YCTpOWCTBa n3mepeHunii guddepeHymanbHOro gaBnenus, Hanpumep, conna {cm. UCO 5167-1);

- YNbTpa3BYyKOBble U3MePUTEIN pacxoaa,

- BUXpeBble U3MepuTenu pacxoga.

Heobxoaumo npegoTBpaljaTb OWWOKA M3MepeHuii, KOTOpble MOryT MOBMAUATH Ha onpefesieHve
3HayYeHU BbIGPOCOB BpPeAHbIX BELEeCTB, A9 4Yero Heo6XoAUMO akKypatHO MOHTMpOBaTb YCTPOMCTBO Ha
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BbINYCKHOM cCUCTeMe ABuUratens B COOTBETCTBUW C peKOMeHAauusiMu W3rotosBuTesisi o6opyaoBaHus U Ha
OCHOBEe MMEeoLLerocss NHXeHepHOro onbiTa. B yacTHOCTM, ycTaHOBKa YCTPOMCTBa He A0J/hKHA MOBAVATH Ha
paboTy ABuratens u BbI6PoCbl BpeAHbIX BELLeCTB.

N3mepuTenun pacxopa AO/MKHbI COOTBETCTBOBATL MO TOYHOCTU creuundukaumm nogpasgeny 5.3.

5.4.4 MeTog Ha OCHOBE M3MepeHWnii pacxoaoB ToN/MBa 1 BO3ayxa

BkritovaeT B ceba M3MepeHUs pacxofa BO3dyxa U TonsvBa COOTBETCTBYHOLWMMU pacxoJomepamu.
MrHoOBeHHbIli pacxof 0TpaboTaBLUNX ra30B BbIYUCASAIOT N0 hopmysie

I~ dmsw | * Q.| (Jna macchbl BNaxHbIX OTPaboTaBLUMX ra3oB). (4)

N3mepuTenn pacxofa [O/HKHbI COOTBETCTBOBaTbL MO TOYHOCTWU chneuudmkauun nogpasgeny 5.3. a
TaKkKe AO0/HKHbl MMeTb AOCTATOYHYI0 TOYHOCTb A1 BbINOJ/IHEHNS TpeboBaHWii K TOYHOCTM oOnpefenieHns
pacxoga oTpaboTaBLlUMX ra3os.

5.45 MerTog TpaccmpoBaHunsa

3ak/to4aeTcs B U3MEPEHNSAX KOHLEHTpaLun TpacCMpoBOYHOIO rasa B NoTOKe OTpaboTaBLUMX ra3oBs.
OnpefeneHHoe KOIMYECTBO MHEPTHOrO rasa (Hanpumep, YMCTOrO renins) BBOAAT B JIOTOK OTpaboTaBLUMX
ra3oB B kayecTBe TPAacCMPOBOYHOrO rasa, KOTOpbI/A Moc/fie cMmellMBaHua 1 pasbaBneHns oTtpaboTaBUMK
rasaMmM He [JOJ/DKeH BCTynaTb B XUMUYECKMEe peakuum B  BbIMYCKHON cucTeme. KoOHUeHTpauuio
TPacCcMpoOBOYHOIO rasa U3MepsloT B Npobe oTpaboTaBLUMX rasoB.

[na rapaHTMPOBAHHOrO pPaBHOMEPHOro MepemMelnBaHnsA rasoB Heo6XO04MMO  YCTaHOBUTb
npo600TOOPHMK ra3a Ha pPacCTOSHUM He MeHee ofHoro MeTpa wim 30 AMameTpoB BbIMYCKHONW Tpy6bl
(BbIGMpPAIOT 60MbLUEE) BHU3 NO MOTOKY OT TOYKM BBEAEHUS TPacCUMPOBOYHOrO rasa. MecTo oT6opa MOXeT
ObITb PAacrosfIoKeHO 6/iMKe K TOYKe BBeJeHUsl, ecnn paBHOMEPHOe MepeMellVBaHWe MOATBEPXKAEHO
CpaBHEHVEeM pe3y/ibTaTOB M3MEpPeHWU KOHLEeHTpauun ¢ pesynbTatamu, Korga TPacCUpPOBOYHBIN ra3 BBOAAT
BblLLe MO MOTOKY.

Pacxof TpacCcMpoBOYHOTO rasa [0/hKeH ObITb OTPErynmMpoBaH Tak. YTo6bl NOC/e CMellMBaHUsA ero
KOHLeHTpaumsa npu paboTe ABuratens Ha XO/I0CTOM XoAdy Oblna HKe MOJSIHOW LiKasibl aHasinsaTopa
TPaccUpOBOYHOrO rasa.

MrHOBeHHbIi pacxof oTpaboTaBLUMX ra3oB., Kr/C. BbIYMCASIOT Mo chopmysie

AnPe
Infx. | (5)

rgoe - pacxof TpacCMpOBOYHOrO rasa. CM3MUH;
Pc - nnoTHocTb oTpaboTaBLlMX ra3oB, Kr/m3(cMm. Tabnuyy 3);
CMU_< MKsiexas 1o U,> npa*.wrpaocdcBamMcIvasanasiecMLLbIBebIs, YT (wYn®
cn- dhaceas WOHLArTpasas TP3CCMPOBO+CrorasaB Bo3dyxeHaBnyoe. (VKNI

Ta6nunuya 3 - 3HayeHus M MJIOTHOCTU A/151 Pa3/INYHbLIX KOMMOHEHTOB OTPaboTaBLUNX ra3oB
(omnoHeHT .

CPaGOTaBLINX rasoB NO, Co HC o O: CH, HCHO CHuOH
vV, (kr/m5) 2.053 1.250 2.053 - 1.9636 1.4277 0.716 1.340
Torvwmeo P. KoadhdomupeHT n*,. g

[AvsenbHoe 1.2939 0.001587 0.000966 0.000479 0.001518 0.001103 0.000553 0.001035 0.001105
M3PM 1.2950 0.001585 0.000965 0.000536 0.001516 0.001102 0.000553 0.001035 0.001104
MetaHon 1.2607 0.001628 0.000991 0.001133 0.001558 0.001132 0.000568 0.001063 0.001134
3raHon 1.2756 0.001609 0.000980 0,000805 0.001539 0.001119 0.000561 0.001050 0.001121

OVIHE;;)';)'D" 1.2656 0.001622 0.000987 0.000523" 0.001552 0.001128 0.000565 0.001059 0.001130

MponaH 1.2805 0.001603 0.000976 0.000511 0.001533 0.001115 0.000559 0.001046 0.001116
ByTtaH 1.2831 0.001600 0.000974 0.000505 0.001530 0.001113 0.000558 0.001044 0.001114
BeHsuH 1.2977 0.001582 0.000963 0,000471 0.001513 0.001100 0.000551 0.001032 0.001102

1 B 3aBMCUMOCTM OT TOMJ/MBa.

Mpn A= 2. cyxom Bo3pyxe. 273 K. 101.3 kla.

1 ¢ TouHoCTLIO 0.2 % A1 cOCTaBOB C coepxaHnem rno macce: C = oT 66 % Ao 76 %; H = o1 22 % ao 25 %: N = ot
1 % po 2 %.
1 NMHC Ha ocHoBe CH™ Ul (g1s 06wmx HC cnenyeT nucnonb3oBaTb KO3hpUUmeHT vak oT CH<).
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doHOBasA KOHLEHTpauua TpacCUPOBOYHOIO ras3a C/ MOXeT ObiTb oOfnpefeneHa ocpefHeHuem
(POHOBOI KOHLUEHTPaLUN, N3MEPEHHO HENOCPeACTBEHHO Nepes 1 cpasy nocse UcnbiTaHuii.

Ecnn oHoBas KOHUEHTpauus nocsne CcMewmBaHMs Cc”. 1 NpY  MakCUMasbHOM pacxoje
oTpaboTaBLUMX ra3oB MeHee 1 % KOHUEHTpauuMM TPacCUPOBOYHOrO ras3a, TO (POHOBONM KOHLEeHTpauunei
MOXHO MpeHebpeuyb.

CucTtema B Lie/IOM TakKxe fO/HKHA UMeTb JOCTAaTOUYHYIO TOYHOCTb A/15 BbINO/IHEHNS TpeboBaHWi K
TOYHOCTW onpefeneHns pacxoga oTpaboTasLLNX ra3os
1 [o/mKHa 6bITb OTKa/IMBGpPOBaHa B COOTBETCTBUM C 6.3.8.

5.4.6 MeToa Ha OCHOBe M3MepeHUi pacxoga BoO3gyxa W onpegeneHns koadduumeHta
n36bITKa BO3ayXa

MeToa 3aknioyaeTca B BbIYMC/IEHUM MAcCOBOro pacxoga oTpaboTaBLIMX ra3oB MO pesy/ibTaram
M3MepeHuii pacxoga Bo3gyxa W onpefesieHust kKoadduumeHTa m3bbiTka BO3ayxa. TeKywuii MaccoBblii
pacxog oTpaboTaBLUMX ra30B BbIYMCAAOT NO chopmye

Yrrew, | g I+ 6)
A /F ™

138,0//2 " - |+ 1

A/F_ = )
12,011/? + 1,00794a + 15,9994s +14,00675 + 32,065y

1 2'40-10"4
3,5-C¢p, c 8
P\ 100 - <# 7 7 (CI:O;*TO'I@ )
1+
3,5-Cc
o (8)

*f ~8*r)k«* +ccol0 -4 clK-10-)

roe  A/Fit - cTexnomeTpuyeckoe COOTHOLLEHME BO34yXa 1 TONNBA, Kr;
N| - ko3addnuymeHT n3bbITka BO3ayXa:
Cco - KOHueHTpauuss CO B cyxmx oTpaboTaBLUMX rasax, YHM (Mkn/n);
CHC - KOHUeHTpaums HC. yHm (Mkn/n):
Ce02 - KOHUeHTpaums C02B cyxux oTpaboTaBLIMX raszax, % no oobemy.

MpumeuvaHue -/} MOXeT 6bITb 1 ANA TONAMB, coaepxawmx yrnepog, n 0 - Ans BoAOpPOAHOIo
Tonnuea.

N3mepuTenb pacxofa BO3fdyxa [OJ/DKEH COOTBETCTBOBATb MO TOYHOCTW creuyndukaumm B
cooTBeTCcTBMM C 5.3, ncnonb3dyemblii aHannsatop C02- cneyndmkauum B COOTBETCTBUM C 6.1, a cuctema B
LenoM [Oo/DKHa UMETb [OCTaTOYHYH TOYHOCTb A1 BbINOJIHEHUA Tpe6oBaHWli K TOYHOCTU onpeaeneHuns
pacxoga oTpaboTaBLlUMX ra3os.

[Ona onpepeneHna koadduuneHTa n3bbiTka BO3Ayxa MOXeT ObITb UCMOSb30BaHO 060pyAOBaHMe
0119 U3MEPEHUI OTHOLLEHNA «BO3AYX-TOMNBO», Hanpumep, LMPKOHMEBBIM AaT4YMK B COOTBETCTBUMU C 6.2.9.

5.5 OnpepgeneHne ra3oobpasHbIX KOMMNOHEHTOB

5.,5.1 O6uwue 3amevaHus

[a3006pa3Hble KOMMOHEHTbI, BblbpacbiBaeMble U3 ABuUratens, nNpeAcTaB/IeHHOro AN WCNbITaHWNA,
cnepyeTt U3MepsiTb B COOTBETCTBMM C pa3fesioM 6 B HepasbaBfeHHbIX OTpaboTaBLlUMX rasax. VX MOXHO
TaKkke ornpefesiaTb a/ibTEPHATMBHbLIM CrOco60M B pasbaB/ieHHbIX OTpaboTaBLUMX rasax Mnpu YacTUUYHOM
0oT60pe MNpobbl B cucTeMe C pa3baB/ieHMEM YacTu MOTOKa, MCMO/b3YyeMOW AN OnpefesieHns yactuy B
cooTBeTCcTBUN € 7.2.2. MpuBeaeHHble B 5.5.3 1 5.5.4 mMeToAbl OLEHKN AaHHbLIX WU Npoueaypbl BblYNCEHWIA
OTHOCATCA TOJILKO K U3MEPEHUsIM BbIOPOCOB BeleCTB B Hepas3baB/ieHHbIX OTpaboTaBluX rasax. Eciv
NCMOMb3YIOT aflbTePHATMBHbIA CNOCO6 M3MepeHui BbIGPOCOB B pasbaBrieHHbIX OTpaboTaBLIMX rasax, TO
npoueaypbl OLEHKN 1N BbIYUC/IEHNI AaHHbIX AO/MKHbI ObITb COr/lacoBaHbl CTOPOHAMU-YHaCTUNKAMN.
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5.5.2 OT60p rasoB 4Ns M3MmepeHns BbI6GPOCOB BpeAHbIX BELLECTB

[a3oBbIi NPO600TOOPHUK AO/DKEH ObITb YCTAaHOB/IEH Ha paccTosHUM He MeHee 0.5 M unm Tpex
OnameTpax BbINYCKHOV Tpy6bl (BbiGupatoT 60Mbluee) BBepX MO MOTOKY OT CBOGOAHOrO KOHLA CUCTEMbI
BbIlycka OTpaboTaBLIMX ra3oB, W OAHOBPEMEHHO AOCTATOYHO O6NN3KO K ABuUratento, 4tobbl Temnepatypa
oTpaboTaBLUMX ra3oB y NPo600THOPHMKA Bblna rapaHTupoBaHHO 6onee 343 K (70 °C).

B cnyyae MHOrouMnNUHAPOBOrO ABUraTeNns C pPa3BeTB/IEHHbIM  BbIMYCKHbIM  KOJ1/IEKTOPOM
Heob6xoAMMo pacnonaraTb NPO600TOOPHUK AOCTATOYHO Aasiek0 BHW3 MO MOTOKY A/ rapaHTUpOBaHHOro
nonyyeHns Npoobbl, aBnsaoLelica ob6pasLOoM OCpeaHEHHOro BbIGpoca BpeHbIX BEWECTB U3 BCEX LUINHAPOB.
B MHOrouMnuHAPOBLIX ABUraTenax, WUMeLWnX pasfesieHHble Tpynnbl KOJI/IEKTOPOB, Hanpumep, B V-
obpasHbIX ABuUraTensax, pekoMeHayeTcs ycTaHaBNMBaTb ra3oBblii NPO600TOOPHNK BHU3 MO MOTOKY OT MecTa
o6beaMHeHVs KONNEeKTopoB. Ecnu 3TO HEBO3MOXHO, TO JonyckaeTca oTbupatb Npody u3 rpynnbl
KOJI/IEKTOPOB C HambonblwmMn Bbibpocamm CO02. MoryT 6bITb WCMONb30BaHbl U Apyrve MeToAbl, ecnu
YCTAaHOB/IEHO, 4YTO OHM MNO3BOMAT MNOMYYUTb aHanornyHble pesynbTatbl. [N8 BblMUCAEHUA BblIGPOCOB
BpeHbIX BeLlecTB HE06X04MMO UCNOb30BaTh MOMHbI MacCoBbI pacxod 0TpaboTaBLUNX Fa3oB.

Ecnn gsuratens o6opygoBaH CUCTEMOW HelTpanusauuu oTpaboTaBlMX ra3oB, TO OT60pP MNPO6bI
criefyeT NpoBOAUTL 3a Hel.

5.5.3 BbluucneHus

[Onsa oueHkn BbIGPOCOB ra3006pasHblX BpedHbIX BeLWecTB HeobXxoAMMO NPOBOAUTL 3anucb
KOHLeHTpauwuii komnoHeHToB (HC, CO n MOQ u mMaccoBoro pacxofa oTpabGoTaBLUMX ra3oB C 4acToToWn
BbIGOPKN He MeHee 2 L. 3anncb OCTa/IbHbIX NapamMeTpoB MOXeT 6bITb Npou3BeAeHa C YacTOTOlM BbIGOPKK
He MeHee 1Tu. MNpy MCNONbL30BaHWM aHas/IONOBOrO aHanM3artopa Heo6XoAMMO perncTpuposatb Bpems
cpabaTtblBaHMs, a 3Ha4YeHNs KasIM6pPOBOK MOTYT ObITb NPUMEHEHbI Kak BO BPEMSI UCMbITaHWI, Tak 1 BO BPeMs
06paboTKM JAaHHbIX.

Mpn BbIYUCIEHNN MACCOBbLIX BbIGPOCOB ra3o0bpa3HbiX KOMMOHEHTOB 3arnncu 3apermcTpupoBaHHbIX
KOHLeHTpauuii 1 MaccoBOro pacxoga oTpaboTaBLUMX ra3oB JO/DKHbI ObITb CUHXPOHU3NPOBaHbI MO BPEMEHW.
MoaTtomy Bpemsa cpabaTblBaHWA KaXAoro rasoaHasmsatopa M CUCTEMbl W3MepeHUli MaccoBOro pacxopa
oTpaboTaBLIMX ra3oB AO/HKHO ObITb ONpeAeneHo B COOTBETCTBUM € 6.3.5 1 5.4.2 1 3aperncTpnpoBaHo.

5.5.4 PacuyeT macchbl BbiI6pocoB

5.5.4.1 O6wwne 3ameyaHuns

Maccy BpegHbIX BeLeCTB, BbIPKEHHYI0 B rpammax 3a MWCMbITaTeNbHbI LUK, BbIYUCAAIOT B
COOTBETCTBMM C 5.5.4.2 MHTErpMpoBaHNEM MIHOBEHHbIX 3HAYEeHWIA MacCOBbIX BbIGPOCOB BPeAHbIX BELLECTB,
KOTOpble OMnpeAensioT Ha OCHOBE CUHXPOHU3MPOBAHHbIX MO BPEMEHU pe3yNbTaTOB U3MEPEeHUn MrHOBEHHbIX
KOHLeHTpauuii BpeaHbIX BeLecTB M MacCOBbIX pacxofoB OTpaboTaBLIMX rasoB B COOTBeTCTBUMM C 5.5.3.
XenatenbHO M3MeEPATb KOHUEHTpauuMu BpefHbIX BELWECTB BO BJIaXHbIX OTpaboTaBwux rasax. Ecnun
M3MepeHus npoBefeHbl B Cyxux OTpaboTaBlIMX rasax, TO Mepes npoBefeHWeM JIH06bIX BblYMCAEHUN
HEo6X0AMMO BbINOSIHUTL MNOMNPaBKYy C YYETOM CYXOro/BNI@XHOr0 COCTOSIHUA W3MEPEHHbIX MIHOBEHHbIX
3HauYeHnli KOHUEHTpauuii B cootBeTcTBuM € 5.5.5.

Mo cornacoBaHWiO 3aMHTEPECOBAaHHbLIX CTOPOH A1 OonpefesieHns MacCbl BbIGPOCOB BpeAHbIX
BELWECTB MOXeT ObITb WCMNOMb30BaH aibTEPHATMBHbIA CMNOCO6 C KCMO/Ib30BaHMEM TO4YHbIX (QOpMy/n B
cooTBeTcTBUM C 5.5.4.3. [pn NpoBefeHMM UCMbITaHWI Ha TOMIMBE HeyKasaHHOM B Tabnuue 3 uam B cnyyae
MHOTOTOM/IMBHOIO ABUratens pacyeTbl BbINOMHAT TO/IbKO C WUCMOMNb30BaHNEM TOYHbIX hopmyn. Mpumep
npoBefeHUs BblYNC/IEHWI NpeAcTaBneH B NpuaoxeHun D.

5.5.4.2 MeTop pacuyeTa C UCMO/Ib30BaHNEM Tab/IMUYHbIX 3HAYEHWUN

Maccy BbIGPOCOB BpefHbIX BelwecTB (B rpamMMax 3a WCNbITaTeslbHbIA LMKA), BbIYUCASAIOT MO

copmyne

Tge ~ gat,«\Tmew./ )

rae N - 4Mcno U3MEepeHwuiA;

O[B4 - OTHOLUEHMWE MIOTHOCTM KOMIMOHEHTA K M/I0OTHOCTY OTPaboTaBLUMX [a30B;

ceas |- KOHLeHTpaumsa COOTBETCTBYHOLLETO KOMMOHEHTa B Hepa3baB/ieHHbIX

oTpaboTaBLUMX rasax, YHM (MKA/n);
Q™*\ - MrHOBEHHbIN MacCOBbIli pacxos OTpaboTaBLINX ra3o., Kr/c;
/-4yacToTa BbI6OpPKW. L.
.Npwn BbluncneHnn NO* HEO6XOAMMO CKOPPEKTUPOBAaTb N3MEPEHHbIE KOHLEHTpaummM Ha BM1aXHOCTb C
ncnonb3oBaHuem KoaddpuymeHTos fr,,0 nam k~c B cooTBeTCcTBUN € 5.5.6.
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3HaveHns n,alansa oTAeNbHbIX KOMIMNOHEHTOB U psifa TON/IMB npeAcTas/ieHbl B Tabnuue 3.

5.5.4.3 MeTog pacyéta c UICNOMIb30BaHNEM TOYHbIX OPMYn

Maccy BbI6poCcOB BpeAHbIX BELECTB BbIYNCAAOT Mo hopmyne (9), HO BMeCTO TabNNYHbIX 3HAYEeHWU
0151 BbIUMC/IEHNA % UCMOJIb3YIOT NPUBELEHHbIE HMKE (POPMYIbI, B KOTOPbIX KOHUEHTpauma c%l BbipaxeHa
B YacTuLax Ha MUINOH:

Up*.;= Maa»/ (Mr.« | 1000) (20)
W l/pa.i= p& / (O» .« 1000). (11)
roe =Maw/22.41 wnv n3 tTabnuubl 3. (12)

3HaveHus p8&s O/19 HEKOTOPbIX KOMMOHEHTOB OTpaboTaBLUMX ra3oB npuBefdeHbl B Tabnuue 3.
MornekynsapHyto maccy oTpaboTasBlnx rasos. M. B. An1A TOM/vBa C YC/IOBHOW MOMEKY/NISAPHON hopmMynoi
CMHOOfN&ES, BbIMMCAAIOT, UCXOAA U3 MPenosIoXeHNs O MOSTHOM CropaHuu:

1. 7
M. (%)
a c 5 /1, 10
—_ 4 —
=1TH 4 2 2 2 1.00794+15.9994 M,
, 1201 1/? +1,00794a +15,999% + 14,0067,5 +3Z2065/ 1+4.10 ?
MnoTHocTb oTpaboTaBlKX ra3oB pO0 BbIYUCAAKOT N0 hopmyne
1000 + //. +1000 A,
AnyA,,
P, = (14)
* b, |
773.4+ 1,24344 +*,1000
VAl
rae /*=0,055584Wur- 000010630.000156 2+ 0.0079996nte +0.CO6£B78n" (15)
5.5.4.4 PacuyeT NMHC c oTaenuTenem HeMeTaHOBbIX hpakynii
KoHueHTpaunio NMHC BbluncnsoT no oopmyne
AHC(w/oCinter )0 “ E n ) —C,,c<wtuUcl)

CNMHC ™ “ 7 . (16)
“E
roe  CHowcuoen - KOHUeHTpauus HC B oTobpaHHOM Nnpo6e, npoTekatolueli Yepes
oTAeNnuTeNIb HEMEeTaHOBbIX (DpaKLmii;
Ebl - 3adhdpeKTUBHOCTb MO MeTaHy B cooTBeTCcTBUM C 6.3.10.5.2;
CHawricunar) - KoHueHTpauus HC B oTobpaHHOl npobe, o6xoasueri
oTAeNnuTeNlb HEMeTaHOBbIX (opakLmii;
Ee - ad)dpekTMBHOCTb MO 3TaHy B cooTBeTCcTBUM € 6.3.10.5.3.
MpumMeyvyaHune - Ecam mncnonb3ylT OTAENUTENb HEMETAHOBbIX (hpakuunii, TO Bpems
cpabaTbiBaHMA CUCTEMbI MOXeT npeBbiwaTtb 10 c.
5.5.5 NMonpaBKa Ha cyxoe/BNnaxHoe COCTOsAHNe
M3MepeHHYI0 KOHLEHTpaLMio, eC/in OHa He Oblna y)Xe n3MepeHa BO B/IaXHbIX OTpaboTaBLUMX rasax,
npeo6pasytoT B KOHLEHTPALMIO BO B/I&XXHOM COCTOSIHUM B COOTBETCTBUM CO cnegyrowmnmmn hopmynamm:

"o, = fav Canyt 17
<
1,2434/ + 111,12 WA|, — -
Kw= 1- Yel. 41,008 (18)
7734+ 1,2434Hr+" - k , 1000
‘/mbit
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1,2434# + 111,12 wAlf 4
.. S+ i
773,4 + 1,2434#, + -~ - k (1000
Awi i
WA Kn, =m (19)
1-4 -
Pb,
UN *yy = (20)
\ + a- 0,005(<?a>1 cIxt) - 0,01cH:
npu 3aTom
1,608H
Kwp (21

1000 + (1,608//.)
0,5acco(ct<>+ct<d

¢+ 3,5cC3

rae Ha- BnaxHOCTb BO3fyXa Ha BrycKe, B rpaMmmax Bofbl Ha 1 Kr Cyxoro Bosfyxa;
K,=0.055584 wAF- 0.0001083 w8ET- 0.0001562 Wg™ + 0,0079936 WOEL +
+0.0069978iveps (cM. chopmyny (15)];
p, - AaB/leHNe BOAAHbIX NapoB Nocsie oxaaxaatowen BaHHbI. KMa;
pb- NosiHoe aTMocepHoe AasrieHune. KMa;
a - MosisipHas [0/1a BoAopoaa B TOM/MBE;
Cco2 - KOHueHTpaunsa C02 B cyxmx oTpaboTaBLuMX rasax. %;
Cco- KoHueHTpauusa CO B cyxux oTpaboTaBLliMx rasax. %;
Ofr - KOoHUeHTpaumsa H2 B cyxux oTpaboTaBLunX rasax, % (TO/IbKO AN YeTblpeXTaKTHbIX
GEH3MHOBBIX ABUraTenei).

5.5.6 [MonpaBKa Ha BNaXHOCTb U Temnepartypy ans NO,

MockonbKy BblGpockl NO, 3aBMCAT OT BHELLUHUX aTMOCHEPHbIX YCI0BUiA, KOHUeHTpaumsa NO, JomkHa
6bITb CKOpPPEeKTMpOBaHa MO TemnepaType W BAAXKHOCTM OKPYXalLlero BO3gyxa C MWCMNO/b30BaHMEM
KO3 (PULMEHTOB, BbIYUC/ISEMbIX MO Cneayrowmm opmyiam:

a) Ana asurarteneii ¢ BOCNJaMeHeHNeM OT CXaTus;

(22)

(23)
1- 0,0182(HnN-10,71) + 0,0045(7" - 298)
roe H3 - BN@KHOCTb BO3AyXa Ha BITyCKe, rpamMM BOfb! Ha KIVIONPaMM CyXOro BO3yXa.

npuyem. HA MOXeT 6bITb BbIYMCAEHO HAa OCHOBE W3MEPEHW OTHOCWUTENbHON BNaXHOCTM, onpeaeneHvs

TOUKN POCbl, U3MEPEeHWUn AABMEHUS BOASHbLIX MapoOB WM PAa3HOCTM MOKasaHWii Cyxoro v B/IAXKHOIo
TEPMOMETPOB C MCMO/Ib30BaHNEM 06LLENPUHATON YOPMY/bl;

Tn - TemnepaTtypa BO3fyxa Ha Brnycke. K.
b) Ana agBurartesiel ¢ UCKPOBbIM 3aXUTaHNEM;
fov Q= 0.6272 +44.030 10'1Ha- 0.862 10'3H/R (24)
npuyemM. Ha MOXeT 6bITb BbIYMC/IEHO Ha OCHOBE W3MepPEeHU/i OTHOCUTE/IbHOW BJIXHOCTW, onpeaeseHus
TOYKM POCbl, U3MEpeHUs paAaBfeHWs BOAAHbIX MapoB WM Pa3HOCTUM MNOKasaHWUA CyXOro W BIQXHOro
TEepPMOMETPOB C MCMO/Ib30BaHMEM O6LLENPUHATON hopMy ibl.
5.5.7 PacuyeT yaenbHbIX BbIGPOCOB BpeAHbIX BeLLeCTB
YpaenbHble BbIOPOCbI BpefHbIX BewecTB, IKBTY, BbIMMCAAOT A1 KaX[0ro WHAMBUAYSIbHOIO
KOMMOHEeHTa no opmyne
= maes/ Wxt. (25)
rae Wacl - dakTuyeckaa paboTa ucnbiTaTesIbHONoO uUukna, KBTY, ornpegeneHHas B COOTBETCTBUM C
MeXAyHapoAHbIMU UMN HaUMOHaIbHBIMM HOpMaTMBaMy Uan ctaHgapTamu.
5.6 OnpepgeneHne BbIGPOCOB YacTuy,
5.6.1 O6uwmne 3amevaHmsa

0N onpeaeneHys BbIGPOCOB YacTUL, HEOBXOAUMO KCMOSIb30BaTb CUCTEMbI pa3basrieHusi. B HacTosLEeM

15



roCT PNCO 16183-2013

cTaHfiapTe B KayecTBe TakOli cucCTeMbl ornpefesieHa cuctema pasbaBrieHWs 4vacTu noTtoka. [lponyckHas
CMOCOBGHOCTb CUCTEMbI pa3baBieHns AO/HKHA ObITb 4OCTATOYHOWM A1A UCK/IHOHEHMST BO3MOXHOCTM KOHAEHcauMm
BOAbl B cucTeMax pa3sbaBneHuss M oTbopa, a Takke [ANA noadepXaHus MakCMManbHOW TemnepaTypbl
HenocpeACTBEHHO nMepen JAepxatenem dwunbtpa He 6onee 325 K (52 °C). [JonyckaeTcsa ocywaTb
pasbaBnsloWMiA BO3AyX nepes BXOAOM O CUCTEMY pa3baBfieHUs, a Nnpy BbICOKOW BNAXHOCTU pasbaBnstoLiero
BO3JyXa - pekomeHAyeTcs. Temnepatypa pa3baBnsiowWero Bosgyxa B HEMOCPeACTBEHHOM 6/IM30CTV OT BXOAa B
pasbaBiisoWNii TyHHeNb Jo/MkHa 6biTb 60nee 288 K (15 °C). YpoBeHb YacTul, B pasbaB/isiiolweM BO3ayxe
MOXeT ObITb OnpeaesieH oro NPoAyBKON Yepes chnnbTP YacTul,

Cuctema pa3baBfieHUs1 4acTu NOTOKa AO/HKHA NO3BO/IATh U3B/IEKaTb MPOBY NOCTOSHHOW MaccoBOW 40/
NO/IHOro NoToKa OTpaboTaBLUMX Fa30B M3 CUCTEMbl BbIMycKa ABUraTesis, pearvpys Ha OTK/IOHEHMs pacxofa
oTpaboTaBLUMX ra3oB, obecneumBaTb NOABOA pa3baBNsALLEro Bo3AyX K OTO6paHHONM npobe m nogaepXvBaTb
MakCUMasibHYI0 TeMnepaTypy pa3baB/ieHHOM Npo6bl HENOCPeACTBEHHO nepes (uIbTPOM YacTul, He 6onee 325
K (52 °C). ins 3TOro He06xoA4MMO YCTaHOBUTb KO3(h(ULMEHT pa3baBneHnsa munm KkoadpduumeHT oTtbopa rsTak.
4YTOObI 6bIN ObecrneyeHbl TPe6OBaHNAM K TOYHOCTU, YCTaHOBJ/IEHHbIE B 7.1.4. MoryT 6bITb NPUMeEHeHbI Apyrue
MeTOAbl M3BfleYeHVs] Mpobbl OTpaboTaBLUMX ra3oB, MOCKO/IbKY TWUM WUCMOMb3yeMOoro MeToda W3B/ieveHust
onpejenseT B CYLECTBEHHONM CTeneHn annapaTHble cpeAcTBa 0T6opa Npobbl 1 UCNOMb3YeMble Npoueaypbl (CM.
pasgen 7).

Ana onpepeneHvs MaccCbl 4acTul, Heobxogumbl: cucTema oTbopa uvactud, uUAbTp vactuu,
aHaNMTUYecKre BeCbl U KaMmepa A1 B3BELUMBaHWNS C KOHTPOJIMPYEMOli TemnepaTtypori 1 BNakHOCTb. OnucaHmne
3TOW cMCTeMbl NpeacTaB/ieHo B pasgene 7.

5.6.2 OT60p vacTuy

B o6Lem cnyyaB Npo600THOPHUK YacTUL, AOIKEH ObITb YCTAHOB/IEH B HEMOCPEACTBEHHOW 611M30CTH
OT NpPo600T60PHMKA ra3006pasHbIX KOMMOHEHTOB, HO Ha [A0CTaTOYHOM pPacCTOAHUW, 4TOObI n36exartb
B3aMMHbIX Momex. [103TOMy YC/OBUA YCTaHOBKW, MNpuBefeHHble B 5.5.2, Takxe NpPUMEHUMbI U ON18
npo600T6opHMKa YacTuL, JIMHMA oT6opa A0/HKHA COOTBETCTBOBaTbL TpeboBaHMAM pasgena 7.

B cnyyae MHOrouusIMHAPOBOrO ABUraTens €  pas3BeTB/IEHHbIM  BbIMYCKHbIM  KOJIJIEKTOPOM
Heo6xoAMMO pacnonaraTb 30HZ AOCTATOYHO AasieKko BHM3 MO NOTOKY AN rapaHTUPOBaHHOIO MOJTyYeHus
npob6bl, fABNAOWENCAS o0b6pas3uoM OCpefHEHHOro BblIGpoca BpefHbIX BelWecTB W3 BCexX UuanHapos. B
MHOTOUMIMHAPOBLIX ABUraTensax, WMelLWnXx pasgesieHHble rpynnbl KOIJIEKTOPOB, HanpumMep, B V-06pasHbIX
ABuratensx, pekoMeHAyeTCsi YycTaHaB/MBaTb [a3oBblli MNPO6G0OTOOPHMK BHU3 MO MOTOKY OT MecTa
o6beANHEHNA KONNEKTOPOB. EcCnM 3TO HEBO3MOXHO, TO [JOMNyckaeTca oTéupaTb Npoby u3 rpynmnbl
KO/INIEKTOPOB C Hambo/blUMMK BbiGpOcamMmn YacTul. MoryT ObiTb MCMO/Mb30BaHbl 1 Apyrve MeToAbl, ecnn
YCTaHOB/IEHO, YTO OHM MNO3BOMANT MNOMY4YUTb aHalornyHble pesynbTaTbl. N8 BblUMCNEHUS BbIGPOCOB
YacTul, He06Xo0AMMO MCNOMbL30BaTh MOJHbIA MAacCOBbI pacxof 0TpaboTaBLUMX Fa3oB.

5.6.3 Bpomsa cpabaTbiBaHUA cucTeMbl

[Ons  ynpaBneHms cucTemoili pasbaBfieHMss 4acTM MOTOKa Heo6XoAMMO  COOTBETCTBYHOLLEE
6bIcTpoaeiicTBMEe. Bpemsi npeobpa3oBaHns A4/18 3TOM CUCTEMbI ONpeaensaoT MEeTOA0M, yKasaHHbIM B 7.3.3. Ecnn
obuiee Bpemsi Npeobpas3oBaHNA A1 CUCTEMbl M3MEPEHUIA NOTOKa OTpaboTaBLInX ra3oB (cM. 5.4.2) n cuctembl
pasbaBrieHMss 4YacTu MNOTOKa cocTasnsieT He 6on5iee 0,3 €. TO MOXeT OblTb WCMNOSb30BaHa cuctema C
HenpepbIBHbIM yrnpassieHvem. Ecnn Bpemsi npeobpasoBaHuss 6onee 0.3 C, TO WCMOMb3YHOT Onepexatolee
yrnpas/ieHne, OCHOBAHHOE Ha 3anucaHHOM 3apaHee uCMbITaHMW. B 3TOM cnyyae Bpems HapacTaHus OOJ/DKHO
6bITb He 6onee 1c nobuee Bpems 3aaepxkn He 6onee 10 c.

CuncTtema fo/kKHa ObITb CKOHCTPYMpPOBaHa Taknm 06pa3om, 4Tobbl 06l ee Bpems cpabaTbiBaHUA
obecneynBasio OTOOP penpe3eHTaTMBHbIX NPO6 YacTul, ATP ~ NPOJIOP-LUMOHa/IBHO MaCCOBOMY Pacxoay
oTpaboTaBLUMX ra3oB. 18 onpeaeneHns Nponop-LMoHasibHOCTY NPOBOAAT PErpecCUOHHbIV aHaIn3 3HavYeHWi
dorp., B 3aBUCUMOCTN OT C YacToTO onpoca He MeHee 5 'l NpU BbINO/THEHWN ClIeAYONX KpUTepreB:

- KO3hULMEHT KopperaumMn R2nMHeHON perpeccun B AnanasoHe oT Au,./ A0 p*-*. . fO/MKeH
cocTaB/IATb He MeHee 0.95:

- CTaHAapTHas NorpelHOCTb OLEHKN ,0T g ,He 6onee 5 % MakcMMas/ib-HOroO 3Ha4vyeHus g,

- OTPe30K <2}. oTcekaeMblli TMHWEN perpeccun, CocTaBnseT + 2 % MakC/Ma/lb-HOro 3Ha4YeHns pPTp.

dakynbTaTMBHO AOMyckaeTcs MNpoBeAeHWe NpeABapuUTeNibHbIX UCMbITaHWi A1 NocrefytoLero
MCNO/b30BaHNA MOJTyHEeHHOro CUrHasla MaccoBOro pacxofa oTpaboTaBLUMX ra3oB A1 KOHTPOs pacxoja npoo,
nocTynarowmx B cuctemy cbopa yvactul, (onepexatoliee ynpasrieHve). Takasa npouegypa Heobxoavmma, ecnu
Bpems Npeo6pa3oBaHns cncTeMbl c6opa yacTul,  P.uin Bpemsi npeobpasoBaHns CUrHasla MacCoBOro pacxoga
oTpaboTaBlIMX rasoB fco. f, unu 3HavYeHUs oboux napameTpoB, 6o0nee 0.3 c. MNpaBUNLHOCTb YynpaBAeHUs
cucTemoli pasbaBrieHUst YacTu NOToka obecreveHa B TOM Crlyyae, ecim OTMETKA BPEMEHN PITBA [0 MOJTyYeHHas
B X0/le NpeABapuTesibHbIX UCTbITaHW, ynpasnsioLwas ATp CMeLLaeTCa Ha ««ornepexaroLmii») 0Tpe30oK BpeMeHeM
*50, P* *50.F.-

[na ycTaHOBNEHWUS KOPPensuumn mexay 3HadeHusamu gqma >u g™» | cnefyeT MCMosb3oBaTh AaHHbIe,
NnoJslyYyeHHble B Xo4e (DakTUYEeCcKOro UCMbITaHWs, Npy 3TOM [irc«. I CUHXPOHU3UPYeTCS Mo /M. OTHOCUTENbHO (/. >
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6e3 yyeta (50. p B MOSIy4YeHHOM cABure. OTO O3HAYaeT, YTO CABUM MO BPEMEHN Mexay qw* v gip npeacrasnset
coboil pasHULly MexAy BpemMeHeM Mpeo6pa3oBaHMsA KakAOro M3 3TUX MapamMeTpoB, OMNpPeAesieHHbIX B
COOTBETCTBUM C 7.3.3.

5.6.4 OueHkKa faHHbIX

He meHee, yem 3a 1 4 40 NpoBefeHUA UCMbITaHWUM (OUNBLTP AO/DKEH 6bITb NOMELLEH B 3aKPbITYlO, HO
Hes3arneyaTaHHyl 4valwky [leTpu, NpefoXpaHsAoLWyo OT MnonajaHusa Mbiiv, KOTOPYHO MOMELAalT B Kamepy
B3BeEWMBaHUA A5 cTabunmusauymn. Mocne nepuoga crtabunmsaummn unbTP AO/MKEH ObiTb B3BeLUEH, a
nosiy4eHHoe 3HavyeHMe Maccbl 3anucaHo. [lanee unbTp BO3BpaLlalOT B 3aKpbITylO 4allky [MeTpu wnm
yCTaHaBNMBalOT B AepxaTeflb (unbTpa, rge OH HaxoguTca [0 TexX Mop. Moka He notpebyerca AnA
npoBefeHns ucnbiTaHuii. ®PUNbTP A0/KEH ObITb MCNOMbL30BaH B TeyeHMe 8 4 nocne ero yganeHus u3
Kamepbl B3BelUMBaHUSA.

He nosgHee, yem 4yepe3 1 4 nocne 3aBeplUeHUA WCMbITaHW (UABTP 4YacTuy [O/DKeH ObITb
BO3BpallleH B KaMepy B3BewwmBaHusA. OH [O/DKEH HaxoAuTbCA B 4allke [MeTpw, 3awuwjaroT OT MNbUIN, He
MeHee 1 4, HO He 6onee 80 4. 3aTeM ero B3BELUMBAIOT, PErMCTPMPYIOT 06LLYI0 Maccy, U3 KOTOpPOli BblunTaloT
Maccy huibTpPoB A0 NPOBeAEHUS UCMbITaHUNA, B pe3y/ibTare Yero noslyyaroT Maccy OTO6paHHbIX YacTul, T,.
[na onpegeneHna KOHUEHTPaLMU YacTul, AOJIXKHa ObITb 3aperncTpypoBaHa obuias Macca pas3baBrieHHbIX
oTpaboTaBLUMX ra3o., Npolledwas Yepes puabTp 3a NcnbiTaTeNbHbIN LMK MS3.

Mpun npeaBapuTesIbHOM COr/1laCOBaHMU 3aMHTEPECOBaHHbIX CTOPOH MOJIyYeHHble pe3y/ibTaTbl Macchbl
BbIGPOCOB YacTUL, MOryT ObITb CKOPPEKTUPOBaHbl C YY4eTOM 4acTul, cofepxXawuxcsa B pasbasistolem
BO3/yxe, B COOTBETCTBMM C 5.6.1, a Takxe XOPOLLei MHXEeHEepPHOM NPaKTUKON N 0COB6EHHOCTAMUN KOHCTPYKLUN
CUCTEMBI U3MepeHuli YacTul, NO3BONSAIOWEN 3TO caenaTtb.

5.6.5 PacueT maccbl BbIGpPOCOB BpeAHbIX BeLLeCTB

Macca yvacTtul, BblpaXeHHast B rpaMmMax 3a UCMbITaTe/IbHbIA LMK/, MOXET ObITb BblUMC/IEHA /1H0ObIM
13 cneayrowmx MeTofos (MpyMep npoueaypbl BbIUMC/IEHVA NPUBEAEH B NMPUoXeHnn D):

a) metopg 1

(26)
T#p 1000
rpe T, - Macca 4YacTul, OTOBpaHHbIX 3a LMK/, M,
- Macca pasbaBfieHHbIX OTPaboTaBLUNX ra3oB, NPOLIeALIMX Yepes
OUNbTPbI YacTUL, K
- Macca 3KBMBaJIEHTHbIX pa36aB/ieHHbIX OTpaboTaBLUMX ra3oB 3a LK. K.
OO6Lyl0 3KBMBaJIEHTHass Maccy pasbaBfieHHbIX OTpaboTaBLIMX ra3oB 3a UMK BbIYMCAAKOT MO
cdopmynam

r-H
TaH . i (27)
11
Qmit, 1- Prreg irai (28)
dew.f
(29)
("«sdcv.|

rae N - 4nMcno M3MepeHuii:
Qn«) - MFHOBEHHOE 3HAYeHMe 3KBMBASIEHTHOIO MacCOBOro pacxoja pa3baB/ieHHbIX 0TpaboTaBLUNX
rasos, Kr/c;
f- yacTtoTa peructpauumn gaHHbIX Npy 0T60pe NpPo6. I
pn»* .- MrHOBEHHOe 3HayeHVe pacxofa oTpaboTaBLUUX rasoB, Kr/c:
7, - MFHOBEHHOE 3HaudeHune KoadhduumeHTa pasbaBrieHus;
Qmian i - MTHOBEHHOEe 3HauYeHMe MaccoBOro pacxoga pastasne(*)bix 0TpaboTaBLUMX Fa30B, NPOLLEALLNX
yepes pa3baBNsOLLMA TYHHE b, KI/C;
pe;, . - MTOBEXO0e 3Ha4YeHVie MacCOBOro pacxo/a pa3tbasnstoLLero Bo3ayxa, Kr/c.
b) meTopg 2:
/a™ =71, /(/ly 1000) (30)
rae T, - Macca 4yacTul, oToGpaHHbIX 3a LUK/, Mr,
rt - ocpegHeHHbI KOadhpnuneHT oT6opa 3a LUK/, Npu 3TOM:
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T*q)
I»ON T sd
rae mso - mMacca npo6bl, OTO6pPaHHOW 3a LUK, K;
TO* - 06WMKii pacxoq oTpaboTaBLUMX ra3oB 3a LMWK/, K;
T EP- Macca pasbaBneHHbIX 0TpaboTaBLUMX ra3os, NPOLeALWnX Yepe3 PunbTp YacTul, Kr;
mioa- macca pasbaB/ieHHbIX OTpaboTaBLIMX ra30B, NPOLEeALNX Yepe3 pa3baB/itoWniA TYHHE b, K.
MpumeyaHue -B cnyyae cuctembl C NOHbIM OTOGOPOM NPO6 T aa n T WAEHTUYHBI.
5.6.6 PacuyeT yaesibHbIX BbIGpPOCOB
YpenbHble BbIOPOCHI YacTul, kBT 4, BbIMMCAAIOT NO chopmyie
Wpm = T pell (32)

(31)

roe Wm - dpaktmyeckass pa6oTta 3a uukn (KBT u4). onpegeneHHass B COOTBETCTBUM C AeiCTBYHOLLMUMM
MeXAyHapoAHbIMU 1 HALUMOHA/IbHBIMU HOpMaTUBaMU ¥ cTaHAapTaMm.

6 OGopypnoBaHUe A/ U3MePeHUiA ra3o06pasHbIX KOMMOHEHTOB

6.1 TexHnyeckne TpeboBaHNA K aHa/nmM3aTopam

6.1.1 O6wWwure NONOXeHUs

[AnanasoHbl uM3MepeHWiAi M Bpemsa cpabaTbiBaHWS aHa/M3aTOpoOB [AOJ/DKHbl COOTBETCTBOBaTb
Tpe6oBaHMAM K TOYHOCTW, HEOOXOAMMON AN U3MEPEHUI KOHLEeHTpaLumnii KOMNOHEHTOB oTpaboTaBLUNX ra3oB
npy nNpoBefeHNM WUCMbITaHUA Ha ObICTPOSIEPEMEHHbIX pexumax. [uanasoH WU3MepeHuin  Kaxaoro
aHannsaropa A0/IKeH 6bITb BblOpaH Tak. YTOObl CpefHAs KOHLEeHTpauus 3a LUWMKA UchnbiTaHuii Haxogmnach B
mHTepBase oT 15 % Ao 100 % nOMHOM LWKanbl, a NOrpeLHoCcTb cocTaBnAana +2 % CcUUTbIBaeMbIX NoKasaHWUi
07151 CPOAHEN KOHLEeHTpaumu.

Ecnn cuntbiBalolmne cuctembl (KOMMbIOTEPbI, PerncTpartopbl nokasaHuii) cnocobHbl obecneynBarb
[0CTaTOYHYO0 TOYHOCTb M paspelleHne B AnanasoHe Hwke 15 % Mo/HON WKanbl, TO pe3y/ibTaTbl U3MepeHuii
B 9TOM JAuanasoHe TakKke CcuuTaloTcsa mnpuemsieMbiMM. B 3Tom cnydae Heo6xoAuMO MpPOBOAUTb
[OMONHUTENBHYIO KaJIMGPOBKY HE MeHee 4YeM MO 4YeTbIpeM ToukaM (UCKNKYas HOJMb), PasHeCeHHbIM Ha
paBHOe paccTosiHue, ANA obecnevyeHns TOYHOCTU KasIMOPOBOYHbIX XapaKTepuCcTUK B COOTBETCTBUN C 6.3.6.3.

3nekTpomarHuTHas coBmecTUmMocTb (OMC) o6opyAoBaHUsS [OJ/IKHA HaxoAMTbCA Ha YPOBHe,
CBOAAWEM K MUHUMYMY [OMONHUTENIbHbIE OWNGKN.

6.1.2 TlorpewHOCTb U3MePEHUi

lMokasaHMa aHanusaTtopa He AO0/DKHbl OTK/IOHATbLCSA OT HOMMHA/IbHOrO 3HauYeHWS B KaXKAOW TOuke
KasIM6poBkM 6onee, YeM Ha + 2 % n3MepsieMoro 3HaveHust uam + 0.3 % MNOSHOWM LWKasibl B 3aBUCMMOCTU OT
TOro, Kakoe W3 3HavyeHuin 6onblue. [MOrpewHoOCTb OnpeAensAloT € yyeTom TpeboBaHWl K kambpoBke,
M3MI0XEHHbIX B 6.3.6.

MpumevyaHne - B HacToAwem cTaHgapTe MOrPeLHOCTb OMPeAensioT Kak OTK/IOHeHue
M3MEpPSAEMOro 3HayeHus aHanmnsaTopa OT HOMWHA/IbHOrO 3HAYeHUs Ka/iMBpOBKW, MOMYYEHHOro npu
MCMO/Ib30BaHUN KaJIMGPOBOYHOIO rasa (TOXAeCTBEHHO NCTUHHOMY 3HAYEHUIO).

6.1.3 TlorpewHoOCTb

MorpelwHoCTb, onpefensemas Kak yBenmyeHHoe B 2.5 pa3a cpefHeekBajpaTuyHoe OTK/I0HeHne 10
NOBTOPEHUI N3MepsieMbIX 3HaYeHUl C NCMOMb30BaHMEM Ka/IMGPOBOYHOIO M/IM NMOBEPOYHOro rasa, Ho 6onee
1% noNHOW WKasbl 415 N60ro AnanasoHa Bbiwe 155 yHm (155 mkn/n) /155 yim no C (155 mkn/n no C) wnn 2
% ntob6oro gnanasoHa Hwke 155 yHm (155 mkn/n) /155 yum no C (155 mkn/n no C).

6.1.4 TMomexn

OTK/IOHEHWe MoKa3aHuli aHanm3aTopa He 6osee 2 % OT MOMHONM LWKanbl Ha BCEX UCMOMb3yeMbIX
AmanasoHax B TeyeHue sitoboro nepuoga B 10 ¢ Npu MCMOMBb30BaHUM HY/IEBOrO U KasIMGPOBOYHOIO U
NOBEPOYHOrO rasos.

6.1.5 [peid Hyns

HyneBoe 3HauyeHwe onpefensaloT Kak cpefHee 3HayeHue, BK/IOYasA LWYyM, MONyYeHHOe Mpu nojadye
HY/NEBOrO rasa B ToueHue nHTepsana B 30 c. [ipeid Hyna B TedyeHne 14 AO/KEH ObITb MeHee 2 % MOJHOWA
LWKasibl B CAMOM HU3KOM M3 UCMOJb3YeMbIX AMana3oHOB.

6.1.6 [Opeiid kKannbpoBkn

MN3mepsiemoe 3HauyeHue nMpu KaIMbpoBKe OMpefensaloT Kak cpefHee 3HayeHve, BKIKOYas LWym, npu
nogadve kanM6GpPOBOYHOrO rasa B TeyeHue nHTepsana B 30 c. [ipelich nsmepsemoro 3HayeHns B TedeHue 1
4 0/MKEH ObITb MeHee 2 % MOJIHOM LWKasibl B CAMOM HWKHEM M3 UCMOJ/b3yeMbIX AMana3oHOoB.

6.1.7 Bpema HapacTaHuA

Bpemsa HapacTaHus curHasa aHanmM3atopa, YCTaHOB/IEHHOIO B CUCTEMY U3MepeHuii, He 6onee 2.5 c.
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MpunmeyvyaHne -Ha OCHOBaHUN MPOBEPKM TOMBKO BpeMeHW cpabaTbiBaHUS aHanmnsatopa
Hesb35 YeTKO onpefenuTb MPUrogHOCTb BCeli CUCTEMbl A1 UCTbITaHW Ha ObICTPONEPEMEHHbIX peXumax.
O6beMbl, NpuyeM OCOBEHHO «MepTBbIli» 06beM, B cucTeMe byaeT BAUATb He TOIbKO Ha BpemMs nepeHoca
raza oT nNpo6ooT60pHMKaA [0 aHanm3aTopa, HO WU Ha BpPeMs HapacTaHusi, KpOMe TOro Bpemsi nepeHoca
BHYTPM aHanusaropa, Hanpumep, B c/aiydae KOHBepTepa Wiv B1arooTAenuTens. ycraHaB/IMBaemMoro BHyTpu
aHanmnsatopa NO,, onpegensnn 6bl Kak Bpemsa cpabaTbiBaHUs aHanu3atopa. OnucaHve nopsgka
onpejesieHns BpemeHu cpabaTbiBaHWS BCeW CMCTeMbl MpuBeAeHo B 6.3.5.

6.1.8 OcyuweHune rasa

KoHUeHTpaunn BpefHbIX BeLeCTB U3MEPSAIOT BO BNAXHbLIX WM Cyxmx oTpaboTaBliumx rasax. Ecnu
MCMOMb3yeT oOcyllalllee YCTPONCTBO, TO OHO AOJ/IKHO OKasblBaTb MWHUMasibHOE B/MSIHME Ha CcocTaB
n3Mepsemblx rasoB. [ns ypaneHusa BoAbl M3 MpPobbl He AO0/XHblI OblTb WUCNOMb30BaHbl XMMUYeCKue
oCyLmnTesN.

6.2 AHanusaTtopbl

6.2.1 O6wune NOAOXKEHUS

Mcnonb3yemble MNpUHUMMBI M3MepeHulii onucaHbl B 6.2.2 - 6.2.9. [leTa/lbHOe OMucaHWe CUcTeM
n3MepeHunin npueefeHo B 6.4. V3mepsieMble rasbl AO/MKHbI ObITb NpoOaHa/IM3nMpoOBaHbl C UCMOSIb30BaHMEM
NnepeyncrieHHbIX HWKe CPeACcTB M3MepeHuit. [na HenMHelHbIX aHaIM3aTopoB [OMyCKaeTCs UCMO/Ib30BaHne
CcXeM finHeapu3auunu.

6.2.2 AHanusartop okcupga yrnepoga CO

[na aHanusa copfepxaHus oOKcuAaa yrnepoga MWCMoNb3yloT HeAUCMNEePCUOHHbIN  MHMPaKpacHbI
aHanunsatop (NDIR) abcop6unoHHOro Tuna.

6.2.3 AHanusaTtop gmokcuga yrnepoga C02

Ana aHanusa copepxaHua Auokcupa yrnepoa MCNonb3yT HeAUCNepCUOHHbIV MHApaKpacHbIi
aHanmsatop (NDIR) abcop6umnoHHOro Tuna.

6.2.4 AHanusartop yrnesogopogos HC

AHanusartop yrneBofiopoAoB AO/HKEH UMETb NOoAOrpeBaeMblii N1aMeHHO-MOHN3aLMOHHbIM AeTeKTop
(HFID), knanaHbl, pabouve TpybonpoBoAbl 1 T.4., HarpeBaeMble Tak. YTOObl MoAAepXmBaTb TemnepaTtypy
rasa Ha ypoBHe 463 K + 10 K (190 °C + 10 °C). Ana agBuratesnieil, paboTalowmx Ha NpuMpogHOM rase c
VMCKPOBLIM  3aXuraHvem, B KayecTBe aHasm3atopa Yrneso[opoAoB MOXeT ObiTb MWCMNOMb30BaH, B
3aBMCUMOCTU OT NPUMEHSEMOro MeTofa HenoAorpeBaoMblii NaMeHHO-UOHM3aLMOHHbIA aeTekTop (FID) B
cooTBeTCcTBUM C 6.4.3.

6.2.5 AHanusatop HemeTaHOBbIX yrnesogoposos (NMHC)

CopgepxaHue dpakunii HemeTaHOBbIX Yr/1eBOAOPOAOB ONpeAesiaioT NyTeM BblUMTaHMA MeTaHa u3
hpakuMM  yrneBoAOpOAOB, [/  4Yero  UCMONb3YHT MNOAOrpeBaeMblii  OTAe/ITeNlb  HEMeTaHOBbIX
yrnesogopogos (NMC), pab6oTtatowmini BMecTe ¢ aHanmsatopom FID B cooTBeTCTBUM C 6.4.4.

6.2.6 AHanusatop okcugos azoTa NOx

B cnyyae usmepeHWii KOHLEHTpauuii OKCUAOB a3oTa B Cyxux OTpaboTaBLUMX rasax B KayecTBe
aHanunsatopa MUCNOMb3YIT  XeMUIKOMUHECLLEHTHbIN geTekTop (CLD) nnm nogorpesaemMblii
XeMUNOMUHECUEHTHbIV aeTekTop (HCLD) ¢ koHBepTepom NO2ZNO. Ecnn naMepeHnss NpoBOASIT BO BAQXHbIX
oTpaboTaBLUMX rasax, TO UCNOMb3YOT geTekTop HCLD ¢ kOHBEpTEPOM Mpu Temnepartype, noggepxvsaemMon
6onee 328 K (55 °C). npu ycnosBun cobn04eHNA KpuTepues NPoBeEPKN Ha oTAeneHne Bogpl (cm. 6.3.11.3.2).
Ansa oboux getektopoB CLD n HCLD nuHusa ot6opa Npobbl Ao/KHA UMETb TeMMepaTypy CTEHOK B AuanasoHe
ot 328 go 473 K (o1 55 °C go 200 °C) 4O KOHBepTepa Npu M3MEpeHUsIX B CyXMx OoTpaboTaBLUMX rasax, Ao
aHanmsartopa npuv M3MepeHnsaxX BO BJIaXHbIX OTpaboTaBLUIMX rasax.

6.2.7 AHanusatop dopmanbaernga HCHO

[ns HenpepbIBHbIX N3MEPEHUNI KOHLeHTpaLmu hopmanbaernga B HepasbaB/ieHHbIX 0TPaboTaBLLMX
rasax criefyeT mcnosib3osartb aHanusatop tuna FTIR (MHppakpacHaa cnektpockonusa ®dypbe) wiam SIMS
(MaccoBblii CNEKTPOMETP C MArKON MOHW3aumeli) B COOTBETCTBUM C WMHCTPYKUMAMU Ha faHHble cpeacTBa
M3MEpPEHWNIA.

Ananunsatop FTIR fonXeH MMeTb a/iropuUTM, NO3BO/AIOWMIA reHepupoBaTh 3HAYEHUA KOHLEeHTpauuii
6e3 MHTephepeHUnn € MHAPaKpPacHbIM CNEKTPOM. TakKe OH [OJ/IKeH UMeTb [AaHHble CrekTpa Kaxaoro
cpefcTBa M3MepeHuii AN NpefoTBpalleHUs B3auMHOMO BJ/IMAHWUSA, BbI3BAHHOIO pas/MYMaMU B ClekTpax
CpeacTB U3MepeHui.

AHanusatop SIMS pgoskeH 6bITb 060pyAOBaH GUG/IMOTEKOW perynnpoBaHusa A5 hopMupoBaHus
CBOGOAHbIX OT WHTephepeHUMN 3Ha4YeHU i KoHUeHTpauun dopmanbaernga. BHYTpeHHAs 3Heprus
MOHM3NPYOLWWX WMOHOB AOJ/HKHa 6biTb 60nee 11.6 36 (Hanpumep, Xe* ¢ BHYTPeHHel aHeprveldi 12,2 3B). Mpu
n3mepeHusx no macce 30. nomexa oT NO2 goskHa ObITb KOMMEHCMpOBaHa C MOMOLLbIO M3BECTHOro
koadppuumnenTa adpcekTnBHOCTU MOHM3aumMm NO2 ana macc 46 un 30. YcTpaHeHMe MNOMexX AO0/DKHO ObITb
BbIMNOJ/IHEHO C MakCUMasibHbIM BpemeHeM uukia 300 mc. Takxe npuemaemsl U3MepeHus opmasibaeriiaa rno
Macce 29. ecnm Heob6xoAMMO MNOAYUYUTbL AONOSHUTESbHbBIV CUIHaN OT 60/1ee BbICOKUX anbAernaos, Wan
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nosyyeHHble pe3y/nbTaTbl KOMMEHCUPYIOT (M3MepeHus no macce 29 pfawT BepxHUA npegen nns
KOHLUEeHTpauun dopmanbaernia).

Mpy M3MepeHusx KoHLUeHTpauun cdopmanbaernga B NOToKe pasbaBneHHbIX 0TpaboTaBLUMX ra3os,
npu MCNoNb30BaHUM CUCTEMbI pas3baBneHns 4YacTu MOoTOoKa, OTébupaemyto Npoby MNOCTOSHHOro pacxopja
Heo6xo4MMO MpoNyCTUTb Yepe3 OTAeNNTe/IbHOe YCTPOWCTBO UMMMHXEP, COAEepXalinii pacTBOp peakTuBa
DNPH B auetoHuTpune (ACN). nnu 4vepes KBapueBbli KapTpugX C nokpbiTnem 2.4-DNPH. MNony4veHHas
npo6a Ao/mkHa 6bITb NpoaHaIM3npoBaHa >XUAKOCTHbIM XpomaTorpadom Bbicokoro aasnexwus (HPLC) c
MCMNOIb30BaHVeM ynbTparoneToBoro getektopa Ha 365 HM (cm. 6.4.5). Ecnn pasbaBrieHHbI ra3 oTobpaH
13 cuctembl paszbaBneHns 4acTn NoTokKa C MosiHbIM OT6OPOM MPO6bI, TO AO/IXHbI ObITb BbINO/IHEHbI YCNOBUS
Nno TOYHOCTU M3MEPEHWU NOTOoKa, NpuBeAeHHble B 7.1.4. C UCNOMIb30BaHMEM MpoLedypbl B COOTBETCTBUM C
7.1.4.2.

6.2.8 AHanusatop metaHona CHjOH

ANsa HenpepbIBHbIX N3MEPEHU KOHLEHTpaL M MeTaHoNa B NOTOKe Hepa3baB/ieHHbIX 0TpaboTaBLUNX
rasos csieflyeTt ncnosib3oBarb aHanmsatopbl FTIR nan SIMS B COOTBETCTBUM C MHCTPYKUMAMU Ha AaHHble
cpencTBa U3MepeHuii.

AHanunszatop FTIR fo/mkeH umeTb afirOpUTM, NO3BONAIOWMNI reHepupoBaTb 3HAYEHUA KOHLeHTpaLunuii
6e3 uHTepdepeHUMN C MHMPaKPaCHbIM CMEeKTPOM. Takke OH [O0/DKEH VMMeTb AaHHble CreKTpa Kakaoro
cpeacTtBa M3MepeHWn ANA nNpeaoTBpalleHUs B3aMMHOMO BIVAHWUSA, BbI3BAHHOTNO pas/iMuMsaMU B ChekTpax
CpeAcTB N3MepeHUiA.

AHanunsatop SIMS gommxeH 6bITb 060opyaoBaH 6UGMOTEKON perynupoBaHus A OPMUPOBaHUS
CBOOOAHbIX OT MHTePMepeHUNN 3HAYEHUI KOHLEHTpauun meTaHona. BHYTPEHHAS 3Heprus MOHU3MPYHOLMX
MOHOB A0/IkHa ObITb 6osiee 11.6 06 (HanpuMep. Xe+ C eHyTper«Heli aHeprueli 122 aB), 4To MO3BOMSET U3MEPATb
MeTaHoNn no macce 31. BelwecTBamu, KOTOpble MOFYT BHOCUTb WCKaXeHWe npu 3TOW Macce, ABAKOTCA
hparMeHTbl 3TaHO/1a U NporaHosa, KoTopble 06bIYHO He BCTPeYarTCs B cOCTaBe oTpaboTaslumnX rasos. A8
TOYHbIX W3MEPEHWA MeTaHONa ycCTpaHeHVWe MOMeX [AO/DKHO ObiTb BbIMNO/IHEHO MNPU MOMOLLM W3BECTHOro
KoahpuumneHTa aheKTUBHOCTN NOHM3ALUN STUX BeLLEeCTB A8 UX NOMHbIX Macc, a Takke maccbl 31.

MeTaHon MoxeT 6bITb Takke onpegeneH c nomouwbto HFID. B atom cnydae. HFID.
OTKa/IMGPOBaHHbI no nponaxy, LOKeH pa6oTaTtb npun Temnepartype
(385 + 10) K (112 °C + 10 °C). KoadhdpmumeHT 4yBCTBUTENLHOCTM AeTekTopa Ha MeTaHON [0/DKeH 6biTb
onpegeneH Mpu HECKOSIbKMX 3HaYeHUsX KOHLUeHTpauuii B JuanasoHe, XapakTepHOM Ans npo6bl, B
cooTBeTCcTBUK C 6.3.10.4.

Mpu M3mepeHUAX KOHLUEHTpauun MeTaHosia B MOTOKe pa3baBfieHHbIX OTpaboTaBLIMX ra3oB Mpu
MNCMNONb30BaHUM CUCTEMbl pa3baBreHWs 4YacTu MoToka oTbupaemyto npoby MOCTOAHHOrO pacxoja
Heo6xoAMMO MPONYCTUTL Yepe3 OTAe/NTe/IbHOe YCTPOMCTBO MMMUHXEP. COAepXaluunii 4eNOHN3NPOBaHHYHO
Bogy. lMonyyeHHass npoba Aos/HkHa 6bITb NpoaHaM3npoBaHa rasoBbiM Xxpomarorpadgom (GC) ¢ FID (cm.
6.4.6). Ecnn pa3b6aBrieHHbIli ra3 oTo6paH M3 cuUCTeMbl pas3baB/ieHUss 4acTW MOTOKa C MOJSIHbIM OTGOPOM
nNpo6bl, TO AO/HKHbI 6bITb BbINO/IHEHbI YC/I0BMS MO TOYHOCTM M3MEPEeHUi NoToka B cooTBeTCTBUM C 7.1.4 C
MCNo/b30BaHWEM Mpoueaypbl, ykazaHHOW B 7.1.4.2.

6.2.9 W3mepeHUA OTHOLWEHNA BO3Ayxa K TOM/IUBY

YCTPOMCTBO [A/15 WU3MEPEHWA OTHOLIeHUS BO3gyxa K TOM/MBY, KOTOpOe WCNONb3ylT A5
onpegeneHvs pacxoja oTpaboTaBlWMX ra3oB B cooTBeTcTBUM € 5.4.6. npeacTaBnsietr  coboi
LUIMPOKOMOJIOCHbIM AaTYMK COCTaBa CMeCu UM KUC/TIOPOAHbIA LMPKOHUEBbI AATUNK.

JaTunk ycTtaHaBnvMBalOT HenocpefcTBEHHO Ha BbIMNYCKHOW Tpybe B TOM MecTe, rge TemnepaTypa
oTpaboTaBLUMX ra30B JOCTATOYHO BbICOKAa M MO3BOJISET YCTPAHUTb KOHAEHCALMIO BNaru.

MorpeLwwHocTb fgaTyuMKa cO BCTPOEHHOW 3NEKTPOHHOW CXeMOW A0/HKHa ObITb B CeAyowmx npegenax:

+ 3 % nokasaHus npu n<2:
+ 5 % nokasaHus npu 2 SA<S5,
+ 10 % nokasaHus npu 5SA

UTOo6blI [daTyuMK YAOBMETBOPSA/T YKasaHHbIM Bbllle npejesiaM MOrpewHocT, OH [O/IKeH 6bITb
OTKa/IMbpoBaH B COOTBETCTBUM C UHCTPYKLMEN N3roToBuTens.

6.3 Kannbposka

6.3.1 O6LwWmMe NONOXEeHNSA

Kaxablii aHanmsaTop Heo6Xo4MMO KaImbpoBaTb Tak 4acTo, Kak 3TO Heo6xoaMMo Ans obecriedeHns
TOYHOCTW HacToslwero crtaHgapTa. B nogpasgene 6.3 npuBefeHoO onucaHve MeToda KalMbpoBKM
aHa/IM3aToOpoOB, yKa3aHHbIX B 6.2 1 6.4.
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6.3.2 KanumbpoBO4YHble rasbl

6.3.2.1 O6uwue TpeboBaHuA

Cnepyet cobniogarb CPOK rOAHOCTM BCeX KaIMOPOBOUHBIX ra3oB. [laTy OKOHYaHMs cpoka AelncTBus
Ka/IMGPOBOYHBIX ra3oB, yKa3zaHHas U3roToBUTENEM, PErNCTPUPYIOT.

6.3.2.2 YwucTble rasbl

TpebyemMylo 4acTOTy ra3oB OMpedensaAlT cofepxXaHuem npuMeceil, YykKasaHHbIX Hwxke. [Ona
npoBefeHUs UCMbITaHWiA cnefyeT NCNOb30BaTb cneaytoLme rasbl.

a) unCTbIli a3oT - npumecu: He 6onee 1 yHm (1 mkn/n) C1l; He 6onee 1 uHm (1 mkn/n) CO; He 6onee
400 4yHM (400 mkn/n) C02; H 60nee 0,1 4yHm (0.1 mkn/n) NO;

b) uncTbIii kncnopog - unctoTta - o6bemHan gonsa 0 2. 6onee 99.5 %.

C) cMecb Bogopoaa urenusa - 40 % + 2 % - BOOOPOA, OCTa/IbHOE - TeNnii;
npumecn He 6onee 1 yum (1 mkn/n) C1; He 6onee 400 yHm (400 mkn/n) CO*;

d) UNCTbIA CUHTETUYECKUI A BO3AyX - npumecu: He 6osiee 1 yHm (1 mkn/n) C1l; He 6onee 1 uHm (1
mkn/n) CO; He 6onee 400 4yHm (400 mkn/n) CO02 He 6onee 0.1 4yHm (0,1 mkn/n) NO. CopgepxaHue
Kkmcnopoga: o6bemHas fgons oT 18 % o 21 %.

6.3.2.3 KaiMbpoBOUYHbIE M MOBEPOYHbIE rasbl

B HanmMuum fo/mkHbI ObITb CMECHU rasoB, MEKLWMe crieyolmne XMMNYeckne cocrasbl:

- CjHs B uMuCcTOM CUHTeTMYeCcKOoM Bo3gyxe (cMm. 6.3.2.2);

- CO BuucTtom asoTe;

- NO, B uncTtom a3zoTte (obuee konmyectso NO? B 3TOM KanIMBbpPOBOYHOM rase He 6onee 5 %
cogepxanus NO);

- C02B unctom asore;

- CH4 B UiNCTOM CUHTETUYECKOM BO3/YyXe;

- C2HBB UNCTOM CUHTETUYECKOM BO3AyXe.

[onyckaeTcsa nNpyMeHeHWe Apyrux coyeTaHuii ra3oB MNpy yCnoBUK, YTO rasbl B CMECU He pearvpyroT
Mexay CoboiA.

PeanbHas KOHUEHTpauusa KasIMGpPOBOYHOrO M NMOBEPOYHOrO rasa [o/kHa 6biTb B Npegenax + 2 %
HOMWHA/IbHOr0 3HAaYeHUA 1 ee criefyeT KOHTPONMPOBaTb B COOTBETCTBUM C TPE6OBAHMAMWN HaLNOHAIbHbIX U
MexAyHapoHbIX CTaH4apToB. Bce KOHUeHTpaunm KasimbpoBOYHbIX ra3oB NPUBOAAT B 06 beMHbIX A0ax (%.
AN YHM, NNn MKA/N).

6.3.2.4 icnonb30oBaHWe NPELU3NOHHbIX CMecuTenei

[a3bl, NpuUMeHsieMble AO/19 Ka/IMOPOBKM M TapypOBaHWSA, MOXHO TaKxke MoslyunTb C MNOMOLbHO
npeun3noHHbIX cmecuTenel (pazbaBuTteneli ra3oB), UCMOJb3ys B Ka4ecTBe pa3baB/sAtoWEero rasa YmMcTbiii N2
WM YUCTbI CUHTETMYEeCKUiA Bo3dyx. ObecneyvBaemMass CMeLUMBAOWMM YCTPONCTBOM TOYHOCTb, AOJ/KHA
ObITb Takol, 4YTOObI KOHLEHTpauuilo CMellaHHbIX KaMOpOBOYHbIX ra3oB MOXHO 6bI10 OonpefenaTb C
MOrpewwHocTbio + 2 %. [laHHasA NorpewHoOCTb O3HavyaeT, YTO cCofepxaHne NepBUYHbIX ra3oB B CMeCU J0/HKHO
ObITb U3BECTHO C TOYHOCTLIO = 1 % B COOTBETCTBUM C HaUWOHa/IbHbIMW WAW  MeXAyHapoAHbIMU
cTaHgapTamy Ha ras. lMpoBepKy NpoBOAAT B guanasoHe oT 15 % go 50 % nonHoli Wwkanbl A0S Kaxaown
Ka/IMGPOBKN C WCMO/NIb30BaHMEM CMecuTenia. [lonosiHUTeNIbHass MpoBepkKa MOXeT OblTb BbIMOJIHEHA C
MCMO/Ib30BaHeM APYroro KambpoBOYHOrO rasa, ecan nepsas NpoBepka He yAasiach.

Kpome TOro, cmecuTesnlb MOXHO MPOBEPUTb CPEACTBOM M3MEPEHUIA C /IMHEHOWM No cBoel npupoge
XapakTepucTukon, Hanpumep, usmepeHusmn NO B CLD. [Mpegenbl n3MepeHuii cpefctBa M3MepeHuid
[O/MKHBbI  ObITb  OTKOPPEKTUPOBaHbl C  WUCMOMb30BaHWEM  Ka/IMOPOBOYHOrO rasa, HenocpefCcTBEHHO
HanpaB/IieMOro B CPeACTBO U3MepeHuil. CMecuTeNlb NPOBEPSIIOT NPWU AaHHbIX NapamMeTpax HacTpOoViku, u
HOMWHa/IbHOE 3HayeHne CoMoCcTaB AT C KOHLUeHTpaumeli, n3MepeHHoM cpeACcTBOM U3MepeHuii. Pa3HoCTb B
NoKasaHUsX B KXol ToOUKe A0/DKHA HaxoAnTbes B Npedenax = 1 % HOMWHa/IbHOTO 3HAYEHWUS.

Opyrve meToAbl MOryT ObITb UCMO/b30BaHbl, €C/IN OHW OCHOBaHbl Ha MPOBEPEHHON WHXeHepHOoN
npakTuke n NpeaBapuUTesibHO COrflacoBaHbl C 3aMHTepPeCcOBaHHbIMY CTOPOHaMU.

Mpu onpegeneHnn TOYHOW Ka/IMOPOBOYHOW  XapaKTepUCTUMKW aHanm3atopa peKkoMeHayeTcs
MCNONb30BaTb MNPEeLV3NOHHbIY ra3oBbIi AennTeslb C TOYHOCTbIO B npegenax + 1 %. lasoBblii genutens
[0/MKeH 6bITb OTKaIM6pOBaH N3rotToBuUTeNIeM 060pyA0BaHNA.

6.3.2.5 la3bl 4NA NpoBepkn MHTepepeHun Kncnopoga

la3bl N9 NpoBepkn MHTepepeHUNN Kncnopoga NnpeacTaBnaoT cob0 cMecb nponaHa, Kucaopoga
M a30Ta, KoTopas AO/MKHbI COAepXaTb MponaH C KOHLUeHTpauueit yrnesogopoga 350 yHm (350 mkn/n) no C +
75 4Hm (75 mkn/n) no C. 3HavyeHWe KOHUeHTpauun onpenensatoT No AonyckaM Ha KaimbpoBOYHblE rasbl
XpomMaTorpadduyeckum aHasM3oM OO6Lero coAepXaHws yrneBoAOpPOAOB M/OC NpuMeceli WM MeTOAO0M
OVMHaMUYecKoro cMewmnBaHus. KOHUeHTpauuun kucnopoga, Tpebyemble MNpu WUCMbITaHUAX aBuratenel c
NPUHYAUTENBHBIM 3aXUraHWeM U C BOCMNJ/IaMEHEeHMeM OT cxaTus, npesefeHbl B Tabnvue 4 ¢ y4eToMm TOro,
4YTO OCTaBLUYHOCS ra30BYl0 hPakLMIO fO/HKEH COCTaBAATb YNCTbIN a3oT.
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Ta6nuuya 4 -Fasbl 4N9 NPOBEPKM MHTEPGIEPEHLMMN KUCIOPOAa

KoHueHTpaunsa 0 2(B 06beMHbIX A0NSAX),

Twn gBuratens
A % no o6bemy

BocnnameHeHue OT cxartusa 21 (o1 20 po 22)

BocnnameHeHue OT cxaTtus 10 (ot 9 go 11)
MpuHYauTENbHOE 3aXuraHme 5 (o1 4 go 6)

MpuHyauTenbHoe 3axuraHne O(otr0pmo 1)

6.3.3 lMopspok paboTbl

Mpu Hauvane paboTbl W 3KcnayaTtauum aHanM3aTopoB Heo6XoAMMO CcobnAaTb  UHCTPYKLMN
n3roToBUTENEN U MUHUMa/IbHbIE TPEOGOBaHUS, NpUBEeAEHHbIE B 6.3.4-6.3.9.

6.3.4 VicnbiTaHNA Ha rTepMEeTUYHOCTb

Cuctemy npoBepslOT Ha repMeTUYHOCTb. [NA 3Toro npo60OTOOPHUK OTCOEAUHAOT OT CUCTEMbI
BbIMycKa, a ero BXoAHoe OTBEPCTME 3aKpbIBalOT. Bk/oyaloT Hacoc aHanusaTtopa. [locne nepsoHava/ibHOroO
nepuoga crabunmsaumm BcCe pacxofoMepbl AO/MKHbI MOKasaTb HOMb. B nNpoTMBHOM criyyae Heo6xoAuMO
npoBepuTb NPO600TOHOPHYIO JINHWUIO U YCTPaHUTL MOBPEXAEHNE.

MakcumanbHO fgonyckaemoe 3HadeHWe yTeuku Mpu paspexeHun He 6onee 0,5 % pacxopga B
npoBepsieMoil yacTu cuctembl. [NA OLEHKM [aHHOro pacxofa MOXHO WCMO/b30BaTb pacxof uepes
aHanM3atopbl 1 Yepes bainac.

B kauecTBe a/ilbTEpHATUBHOIO MeToZa MOXHO YCTaHOBUTbL pa3spexeHune B cucteme ao 20 kMa (80
KMa abconoTHOro AassieHns). MNocne nepsoHavyasIbHOroO rnepuoja crabunusaunn ysesindeHve gaBfieHns B
cucteme Ap, klMNa/muH, He 6onee

Op=p/(V* 0.005g«) (33)
roe Vi - o6bem cuctemsl, I

- pacxof 4epes cucTemy, N/MUH.

[pyroii meTog 3ak/t0yaeTcs B CTYMeH4YaToOM M3MEHEeHUN KOHLeHTpauun Ha BXoge B NPO600TOOPHYHO
NINHUIO NyTeM MepekItoYeHNs C HY/1eBOr0 Ha MOBEPOYHbIN ra3. Ecnu nocne AOCTaTOYHOrO NPOMEXyTKa
BPeMeHN Wu3MepsiemMoe 3HayeHue CHwxaeTcs Ha 1%, TO 3TO CBUAETENLCTBYET 06 yTeuke wWm
HENCNPaBHOCTAX NPWU NPOBeAEHNN KaIMOPOBKU.

6.3.5 T[lpoBepka BpeMeHU cpabaTblBaHUA razoaHanmsaropa

HacTpoiikm cucTembl A1 NPOBEPKN BPEMEHU cpabaTbiBaHUSA AO/MKHbI ObITb TOYHO TaKMMU XE. Kak B
npotecce U3MepeHnin Npu UCNbITaAHNAX (TO eCTb HacTpoOlika AaBneHus, pacxoaa, (hunbTPoB B aHanM3aTopax
N BCexX ApYrnx napameTpoB, BAUAIOWMX Ha Bpemsa cpabaTbiBaHuA). Bpemsa cpabaTbiBaHus onpefenstor
nocpeacTBOM Nepek/ioyeHnst NoABOoAa rasa HenocpefACcTBEHHO Ha BXOA Npo600T6bopHuKa. [MepekntoyeHne
rasa AO/KHO OblTb nNpoBefieHO MeHee, Yyem 3a 0,1 c. lasbl, McNoNb3yemble A1 WUCMbITAHWIA, OO/MKHbI
BbI3BaTb M3MEHEHNe KOHLeHTPaLMmn Ha ypoBHe He MeHee 60 % MOJHOMN LWKanbl.

PernctpupytoT n3MeHeHMe KOHUEHTpauuu A8 KaK[oro OTAeNbHOro  KOMMOHeHTa. Bpems
cpabaTtbiBaHNA ONpefesiaT Kak pa3HULY BO BPEMEHU MexAy MOMEHTOM MepeK/tYeHUs ra3a 1 MOMEHTOM,
Korga nNpoMcxoAmT COOTBETCTBYIOLLEEe M3MEHEHWEe perncTpupyemoli KoHUeHTpauuu. Bpems cpabaTbiBaHus
CUCTEMbI 100 COCTOUT U3 BPEMEHM 3aepXKu noasBoda rasa K U3MepsloweMy [AeTeKTOpy W BPeMeHun
HapacTaHus curHasna geTtekropa.

[ONSa CUHXPOHU3aUMM CUTHANOB aHanusaTopa U perncrpaumm pacxoga otpaboTaBLUMX ra3oB Bpems
npeobpaszoBaHnNs OMNpeAensaT Kak MPOMEXYTOK BpPEMEHM C Havana W3MEHeHUs *0 [0 MOMeHTa, Korga
3HayeHne curHana gocturHeT 50 % KOHe4YyHOro 3HayeHus M.

Bpemsa cpabatbiBaHUA CUCTEMbI BO BCEX UCMO/b3yeMbIX AnanasoHax AO/HKHO 6bITb He 6onee 10 c,
a Bpems HapacTaHus He 6onee 2,5 ¢ B COOTBETCTBUMU C 6.1.7 A1 BCEX KOMMOHEHTOB, BbIOPOCHI KOTOPbIX
pernameHTupoBaHbl (CO, NO», HC wnm NMHC).

6.3.6 Mpouenypa KanMbpoBKU

6.3.6.1 Ma3oaHanmsaTop B c6ope

[a3oaHanmsaTtop KanuMobpyroT, W MOJyYeHHble XapaKTepUCTUKM NPOBEpPSAIOT C UCMNO/1b30BaHMEM
3Ta/IOHHbIX ra3oB. [py 3TOM yCTaHaB/IMBAlOT Te e pacxofpbl ra3os, YTO U B MpoLiecce M3MepeHuii coctaBa
npobbl 0TpaboTaBLUMX Fa30B MPU UCMbITAHUAX.

6.3.6.2 Bpema nporpesa

Bpemsa nporpesa A0/IXKHO COOTBETCTBOBaTb PeKOMeHAaLunsAM N3rotosuTesnia. Ecnm oHO He ykasaHo,
TO aHaNM3aTopbl NPOrpeBaldT He MeHee 2 .

6.3.6.3 OnpegeneHne KaM6pPOBOYHON XapaKTePUCTUKN

OnpepgeneHne KanMbpoBOYHON XapakTepUCTUKN BbINOAHAIOT ceayowmm ob6pasom:
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a) KaIMbpyoT KaxXablii 06bIYHO UCNOMb3yeMblli pabouunii AuanasoH;

b) ycTaHaBnuBaloT aHanmsatopbl CO. C02 NO, u HC Ha HONb C MCMNOMb30BaHWEM YUCTOro
CUHTETUYECKOro BO3ayxa (Wiu asora);

C) 4Yepe3 aHanM3aTopbl MPOMYCKalT COOTBETCTBYIOWME KaNIMOPOBOYHbIE ra3bl, MOyYEHHblE
3HaAYeHUsA PErMcTpPUPYIOT 1 ONpeaensioT KaIMOPOBOYHYIO XapakTepnucTuky. KambpoBOUHYO XapaKTepucTuky
CTPOAT Kak MWHUMYM MO LWeCTU Ka/MOpOBOYHbIM TOYkKaM (MCKIYas Hyfb), pacnpefesnieHHbIM
npuénNn3nNTesIbHO PaBHOMEPHO MO paboyeMy AnanasoHy. HamBbIClass HOMUHa/IbHAsA KOHLEHTpaunsa AoskKHa
cooTBeTCTBOBaTb He MeHee 90 % nonHol wkanbl. KannMbpoBOUHYIO XapaKTepPUCTUKY PpaccyuTbiBalOT
MeTOAO0M HaMMeHbLUMX KBagpaToB. [lonyckaeTcsi ucnonb3oBaTb Havbosiee noaxogsiiee nAvHeliHoe wav
HenuHelHoe ypaBHeHMe. OTK/IOHeHNe XapakTepuCcTUKM, pacCUMTaHHOW MEeTOAOM HavMeHbLUMX KBagpaToB C
Mcnonb3oBaHMEM Havbonee noAXOASWEro YpaBHEHUS, B Ka/IMOPOBOYHbIX TO4ykax He 6Gonee = 2 %
n3mMepsieMbIX nokasaHui unm = 0,3 % Mo/HOM WKabl B 3aBMCUMOCTU OT TOrO, Kakoe 3HayeHne 6osblue;

d) ycTaHOBKY cpefcTBa M3MepeHuii Ha HOMb MOBTOPHO MPOBEPSAIOT U B Cllyyae Heob6Xxo4MmMocTun
npoueaypy KaiMbpoBKM MNOBTOPSIOT.

6.3.6.4 AnbTepHaTUBHble MeTO/Abl

MoryT 6bITb MCNO/Mb30BaHbl afibTepHaTUBHbIE MeTOAbl (KOMMbIOTEP, NepekntoyaTenn ananasoHos C
3/1EKTPOHHbIM yrpasfieHnemM W T.A4.), €C/IM MOXHO roKasaTb, 4YTO OHM obecnevymBardT IKBUBAIEHTHYIO
TOYHOCTb.

6.3.7 TpoBepka KaNMOGPOBOYHOW XapakTepucTuKm

Kaxabli 06bIYHO MCMNOMb3yeMblli pabounii Anana3oH MNPOBepsloT nepej Havya/loM MpoBeAeHus
KaXKA0ro ncnblTaHUa Auratens B COOTBETCTBUM CO crieAytoLleli npoueaypon.

KannbpoBKy NpoBepsitoT C UCMO/Ib30BaHNEM HY/1IEBOMO 1 MOBEPOYHOrO rasa, HOMUHaIbHOE 3HayYeHne
koToporo 6osiee 80 % MNONHOW LWKaAbl AManasoHa N3MepeHuii.

Ecnn ans gByx BblbpaHHbIX TOYeK HallfjeHHoe 3HayeHue HaxoauTcsa B npegesnax * 4 % nonHou
WKa/ibl OT YKa3aHHOro MCXOAHOro 3HadeHusi, TO AOMNYyCKaeTCA W3MeHeHue perympyembiX napameTrpos. B
NPOTMBHOM Cfy4ae criefyeT onpefennTb HOBYHO Ka/IMOPOBOYHYIO XapaKTepucTuKy B COOTBETCTBMMU C 6.3.6.3.

6.3.8 KanubpoBka aHanmMsatopa TpacCUMPOBOYHOrO rasa [ANAa U3MepeHuii pacxopa
oTpaboTaBLWNX rasosB

AHanusatop [o/HKeH GbITb OTKa/IMGPOBaH A1 U3MEPEeHU KOHLEeHTpauum TpacCMpoOBOYHOrO rasa c
MCMNoNb30BaHMEM 3TaSIOHHOIO rasa.

KannbpoBoyHas xapakrepucTuka fo/hkHa ObITb onpegesieHa MUHUMYM MO
10 kaMOPOBOYHBIM TO4YKaM, UCKIOYas HOJMb, pacrnpefesieHHbIM TaK. YToObl MOMNOBUHA Ka/IMGPOBOYHbLIX
Touek nomeljanacb mexay 4 % v 20 % NOMHOW LWKanbl aHanM3aTopa, a ocTasibHble - Mexay 20 % u 100 %
MOJIHOW LWKasbl. KaIMGpPOBOYHYIO XapaKTepUCTUKY pacCUnTbIBalOT METOL0M HaVMEHbLUVX KBaApaToB.

OTKNOHEHNe KaMBGPOBOYHON XapaKTeEPUCTUKM B TOUYKax MPOBEAEHUS KaIMGPOBKM [0/DKHO
cocTaB/iATb = 1 % nosHol Wkanbl B AnanasoHe oT 20% Ao 100% nosiHol wkanbl. OHa Takxke AOoJIHKHa
cocTaBNATb + 2 % M3MepsemMoro nokasaHus B gnanasoHe oT 4 % g0 20 % nonHoN WKasbl.

Mepen npoBegeHWEM UWCNbITAHWA aHanu3aTop YyCTaHaBNMBaKOT Ha Hy/lb U KanubpyloT C
MCMNONb30BaHNEM HYJ/IeBOrO0 U Ka/IMOPOBOYHOIO ra3oB, HOMWHaJIbHOE 3HayeHue KoToporo 6onee 80 %
NOSHOW LWKa/ibl aHanusaTopa.

6.3.9 MNpoBepka adppekTBHOCTN KOHBepTepa NOX

6.3.9.1 O6wWwure nonoxeHns

MpoBepKy 3ahheKTUBHOCTU KOHBEpPTEpa, NCnosb3yeMoro Ans npeodpasosaHmsa N02 B NO. npoBoasaTt
B COOTBETCTBUN C 6.3.9.2 — 6.3.9.9 (CM. p1CyHOK 3).
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1- perynaTtop; 2 - a71eKTPOMarHUTHbIN KnanaH; 3 - 030HAToOp; a - K aHanimsaTtopy
PucyHok 3 - Cxema ucnbiTaTtesibHOM YCTaHOBKM A1 NpoBepkn KoHBepTepa N 02

6.3.9.2 NcnbiTaTenbHaa yctaHOBKa

AP PEKTUBHOCTbL KOHBEPTEPa MPOBEPSIOT C MOMOLLbID O30HATOpa Ha WUCMNbITaTe/IbHOM YCTaHOBKe,
CXEMATUYHO N306paXKeHHOM Ha pUCyHKe 3. B COOTBETCTBUN C U3/I0XKEHHOW HWXe npoleaypon.

6.3.9.3 Kaninbposka

Jetektopbl CLD u HCLD kanubpyloT B Hambosiee 4acTO WUCNONb3yeMOM paboyeM AnanasoHe
COr/1aCHO MHCTPYKLMAM U3roTOBUTENS C UCMNOMb30BaHWEM HY/IEBOTO U NOBEPOYHOro rasos. CogepxaHue NO
B NocfiegHeM A0/HKHO COCTaB/sATb npumMepHo 80 % pabouero gnanasoHa, a KoHueHTpauua NO02 B razoBoii
CMecu [0/DKHa cOoCTaB/isAiTb MeHee 5 % koHueHTpauum NO. AHanmzaTtop NO,, no/mkeH 6biTb YCTaHOB/IEH B
pexunme NO. 4TOObl MOBEPOYHLIV Fa3 He MpoxoAwsa u4epe3 KOHBepTep. [lokasaHWs KOHLEeHTpauuu
perncTpupytoT.

6.3.9.4 BbluncneHus

AhdheKkTnBHOCTL KOHBepTepa N O, BbIYUCAIOT MO hopmye

100 (34)

roe a- KoHueHTpauma NO, B cooTBeTCcTBMM C 6.3.9.7;
b - koHueHTpauma NO, B cooTBeTCcTBMU C 6.3.9.8;
C- KoHueHTpauus NO B cooTBeTCcTBMU C 6.3.9.5;
d - koHueHTpauma NO B cooTBeTCcTBUM C 6.3.9.6.
6.3.9.5 lo6aBneHune kucnopoaa
C nomouwblo T-06pa3HOro coefuHeHMs B MNOTOK rasa HenpepbiBHO A06aBNAOT Kuciopon wam
Hy/1leBOl BO3A4yX [0 MOMEHTA, MoKa MOoKa3aHWs KOHLUEHTpauuu He cTaHeT npu6av3uTenbHO Ha 20 % MeHee
KOHLeHTpauumn, Noay4yeHHol npn kambpoBke B COOTBETCTBUM € 6.3.9.3 ¢ aHa/IM3aTopoM, YCTaHOB/IEHHbLIM B
pexunme namepeHmna NO.
lMoka3aHMs KOHLUEeHTpauum c peructpupytot. O3oHaTop B Te4deHWe BCero mnpouecca ocTaeTcs
BbIK/TIOYEHHbIM.
6.3.9.6 BkntoyeHne o3oHaTopa
O30HaToOp Heo6X0AMMO BK/IOUUTL /1 MNOMyYEeHUs O30Ha B KOMMYecTBe, [0CTaTOYHOM ANs
CHMWXEHUA KOHueHTpaumm NO npubnmsmutenibHo Ao 20 % (MyHumMym 10 %) KOHUEHTpauun, ykasaHHol B
6.3.9.3. TokazaHuA KoOHUeHTpauunm d perucTpmpyror C aHanM3aTopoM, YCTaHOBJ/IEHHbIM B pexume
n3mepeHmna NO.
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6.3.9.7 Pexum namepeHun NO*

AHanunszatop NO Heo6XOAMMO MepekTloYnMTb B pexunm nsmepeHuini NO, Tak, 4YTO6bl CMeCb ra3oB,
cocTtosawan n3 NO. N02 0 2un N2, npoxoauna yepe3 KoHBepTep. MNokazaHUs KOHUEHTpauum a perncTpupyrot
C aHanIM3aTopoM, YCTaHOBNIEHHbIM B pexunme namepeHns NO*.

6.3.9.8 OTk/NIOUEeHMe 030HaTopa

O30HaTOp HEe06XoANUMO OTKIUYUTL. CMechb rasoB, ykaszaHHas B 6.3.9.7, npoxoauT yepe3 KOHBepTep
B AeTekTop. loKasaHus KOHUEeHTpauun b perucTtpmpyroT € aHa/im3aTOpOM, YCTaHOBJ/IEHHbIM B pexume
n3mepeHuns NO*.

6.3.9.9 Pexum namepeHuii NO

Mpn OTKNOYEHHOM O30HATOpPEe W OTCYTCTBUM MOAAYM KUC/IOPOAa WM CUHTETUYECKOro BO3AyXa
NPoOBOAAT MNepek/itoveHne Ha pexum usmepeHnn NO. 3HauveHne, nsamepsiemMoe aHanusatopom NO*. He
OO/DKHO OTK/NOHATLCA 6onee 4yem Ha + 5% 3HavyeHWs, U3MEpPEHHOro B COOTBeTCTBMM C 6.3.9.3 cC
aHasIn3aTopoM, YCTaHOB/IEHHbIM B pexume namepeHus NO.

6.3.9.10 MNepnoANYHOCTb NPOBEPKN

OhheKTUBHOCTb KOHBEPTEpa NPOBEPSAIOT Nepes kaxaol kannbposkoi aHanusatopa NO,.

6.3.9.11 Tpe6oBaHUA K 3a(hPEKTUBHOCTN

OdhdheKTMBHOCTL koHBepTepa E N pgosmkHa obecneumBatb CHMXKEHUE KOHUeHTpauum NO* He meHee
yem Ha 90 %, HO HacToATe/NIbHO pekoMeHAayeTcsl 6o1ee BbicoKas 3(pheKTUBHOCTb - 95 %.

Ecnn B Hanbosnee 4yacto MCMNosib3yeMOM fuanasoHe aHa/imn3aTopa paboTa 030HATop He paet
CHMXEeHMA KoHueHTpauum ¢ 80 % po 20 % B cooTBeTCcTBUM € 6.3.9.6. TO B 3TOM Criyyae A0/DKEH ObITb
MCNOMb30BaH HaMBbICLLNY AMana3oH, KOTOPbI 06ecneynT Takoe CHUKeHMe.

6.3.10 HacTpoiika nnaMeHHO-MOHM3auMoHHOro getektopa (FID)

6.3.10.1 OnTuMmM3aumna 4yBCTBUTE/IbBHOCTU AeTeKkTopa

JeTekTop (FID) AosmkeH 6bITb OTPEry/iMpoBaH B COOTBETCTBUN C UHCTPYKUUAMU N3roToBuUTeNA. s
onTummM3saumn 4YyBCTBUTENIbLHOCTU B Hambosiee 4acTo WUCMOJSIb3yeMOM paboyem AnanasoHe WCMo/b3yoT
NOBEPOYHbIV ra3 cMmecu nponaHa B Bo3ayxe. ONTUMM3aLmio NPOBOAAT OAHUM U3 CriefyoLwmx cnocoboB.

a) Nocne ycTaHOBKWM Moka3saTesnel pacxofa Tonamea v BO3fdyxa B COOTBETCTBMM C PeKOMeHAAaLUMnsaMm
M3roTOBUTENSA B aHa/IM3aTop NojaroT NOBEepOUHbIl ras ¢ KoHueHTpaymei 350 yHM (350 mkn/n) no C + 75 YHMm
(75 wmkn/n) no C. YyBCTBUTENBLHOCTb MpPU [aHHOM pacxofe TonavBa OnpefensaoT Mo PasHOCTU Mexay
M3MEpPEeHHbIMWN 3HAYEHUSAMU, NOJTyYEHHbIMW NPU Nnogade NOBeEPOYHOro U Hy/1EBOrO ra3os.

b) Pacxopg Tonnnea CTyneH4yaTo peryimpyroT BbIlLe U HUXe AMnana3oHa, YKa3aHHOro n3rotoButesnem.
Mpn 3TKX 3HAYEeHMAX pacxoga TonanBa PerucTpupyroT NokasaHus, rnoslyvyeHHble Npy nogadve noBepoyHOro n
HyNeBOro razoB. HaHOCAT Ha rpaduk pasHOCTb Mexay 3HaYeHUAMU, NosyYeHHbIe Mpu nogaye NOBEPOYHOro
1 HY/IeBOrO rasoB, pacxof TOn/nmBa KOPPEKTUPYIOT MO CTOPOHe KPYBOM, COOTBETCTBYIOLLEl 60osiee GoraToi
cMmecu.

Takum o6pa3omM onpefensatoT UCXOAHYHO PerysiMpoBKy pacxofa, KOTOpyH), BO3MOXHO, Heo6XxoAumMo
O6yfeT [OMNOSIHATENIbHO CKOPPEKTUPOBaTb B 3aBMCUMOCTM OT pe3ynbTatoB MpOBepku KoaddumumneHTa
YYBCTBUTENILHOCTW Ha YI/N1eBOAOPOAbl U MHTepdEepPEeHLUMIO KUCopoaa, onpeaenisieMble B COOTBETCTBUMU C
6.3.10.2 16.3.10.3.

c) Ecnu nHTepdepeHumsa kucnopoaa uanm KoatULMEHT HYyBCTBUTENBLHOCTM Ha YrneBoAopoabl He
YAOBNETBOPAIOT NpuBefeHHbIM B 6.3.10.2 yC/10BUSAM, TO HEO6XO4MMO CTYMeHYaTo OTperyimpoBaTb pacxof,
TOMAIMBA Bbllle N HUXE Auarna3oHa, yka3aHHOro n3rotoBuTesieM, U NOBTOPHO BbINONHUTL 6.3.10.2 1 6.3.10.3
ON5 KaX[oro pacxopa.

B kauyecTBe anibTepHaTMBHOINO MeTofa ONTMMM3auUM YyBCTBUTE/IBHOCTU MOXHO WCMNO/MIb30BaTh
npouenypsbl, onucaHHble B SAE 770141.

6.3.10.2 KoathhunumeHT 4yBCTBUTE/IBHOCTN K yrneesogopoaam

AHanusatop Ao/hKeH ObITb OTKaMbpoBaH C WCMO/Ib30BaHMEM BO3AyLIHO-NPONAaHOBOW cMmecu U
YMCTOrO CUHTETUYECKOrO BO3A4yXa B COOTBeTCTBUM C 6.3.6.

KoahpnumneHTbl 4yBCTBUTENBLHOCTM ONpPeaensatoT Npy BBOAE aHaim3aTtopa B 3KCryarauuo 1 nocne
npoBefeHns KPYNHOro MeXMHTEepPBasibHOro 06CnyxmnBaHus. KoadhdpuumeHT 4yBCTBUTENBHOCTM T, ANA
KOHKPETHbIX Yrn1eBoA0poAoB npeacTaBrisieT coboli OTHOLWEHNE M3MepsieMoro getektopoMm FID nokasaHus,
npuBefeHHoro Kk C1, K KOHUeHTpauun rasa B 6as1/10He, YHM (MkA/n) no C1.

KoHueHTpaumMsa  ucnblTaTeNbHOrO rasa [AO/DkKHA OblTb  Ha  YPOBHE, COOTBETCTBYHOLEM
npu6a1M3nTenbHo 80 % MOMHON WKasbl Npubopa. KoHueHTpauus Ao/mkHa 6biTb 3BECTHA C TOYHOCTBIO A0 *
2 % nNO OTHOLLUEHUIO K MacCOBOMY 3Tas/IOHy, BbIPa@XEHHOMY B OOBbEMHbIX A0MSX. Kpome TOro, rasoBblii
6annoH fo/mMKeH ObITb NpeABapuTENbHO BblaepXaH npu Temnepartype (298 + 5) K (25 °C + 5 °C) B TeyeHune
24 u.

Mcnonb3yemble  UCMbITyemMble rasbl W pekOMeHAOBaHHble  AMana3oHbl  Ko3adduumeHToB
YyBCTBUTENbHOCTU:

- MeTaH B YMCTOM cuHTeTU4yeckom Bo3gyxe: 1,00 s ms 1,15;
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- MpONWEH B YACTOM CUMHTETUYeckoM Bo3gyxe: 0.90 SrhS 1.1;

- TOJlyON1 B YACTOM CUHTeTM4Yeckom Bo3gyxe: 0.90 S, S 1,1.

3TN 3HayeHua npuMBeAeHbl MO OTHOLWEHUIO K KO3IMULNEHTY 4yBCTBUTENLHOCTU b A/19 CMecu
rnporaHa B YNCTOM CUHTETUYECKOM BO3/yXe, paBHOM 1.

6.3.10.3 MNMpoBopka MHTepdepeHLUnn kucnoposa

MpoBepky nHTepdepeHLMn KMCopoaa NPoBOAAT NPy BBOAE aHamM3aTopa B aKCnyataumio 1 nocne
npoBefieHNA KPYMHOro MeXUHTEPBA/IbHOrO 06CTYyXNBAHUS.

MpumeyvaHwue - [poBepky BAUSAHUA KAC/opoda criefyeT NpoBOAUTb, TOSIbKO €C/iv U3MepeHns
KOHLIEHTpaL M1 NPoBOAAT B Hepa3baB/ieHHbIX 0TPaboTaBLUNX ra3ax.

[vnana3oH [os/HKeH 6biTb BblbpaH Tak. 4YTOObl M3MepsieMble KOHLEeHTpauuu rasoB A5 NPOBepKu
MHTepdepeHuun kucnopoga (cM. 6.3.2.5) nonagann B BEPXHIOK MOMNOBUHY LWKabl. VcnbiTaHNA NpoBOAAT
npv YCTaHOBJ/IEHHOW B COOTBETCTBMM C TpebGoBaHUSMU TemnepaType ropesiku. CocTtas rasoB /151 NPOBEPKU
MHTepdepeHUUn Kucnopoga A[OJ/KEH COOTBETCTBOBaTb creuudukaumm, npeacTaBneHHor B 6.3.2.5.
MpoBepky MHTepdepeHLMn KUCIOPOAa BbINOHAOT B COOTBETCTBUN C MEPEUNCIEHNAMN &) — ).

a) YcTaHaBNuBalOT aHaIM3aTop Ha HOJb.

b) [uana3oH uW3MepeHW aHanusaTtopa yCTaHaBNMBalT C WCMNOMb30BaHWEM CMeCcu ra3oB C
cogepxaHuem kucnopoga 0 % Ana 6eH3NHOBLIX AgBuUratesnieii. 21 % - AN AM3eNbHbIX ABUraTenen.

c) MOBTOPHO NPOBEPSOT YCTaHOBKY HONA. Ecnv 3HaveHwe Hyns uameHwnocb 6onee 0.5 % nosnHon
LKabl, TO HEO6X0ANMO MOBTOPUTL AENCTBUSA MO NepeyncneHsm a) u b).

d) Ana npoBepkn MHTepdhepeHLMN KMCOpoaa nNojaroT CMecn ra3oB € cogepxaHnem kucnopoga 5 %
n 10%.

e) MoBTOPHO MpPOBEPAIT HOMb. Ecnv nameHeHue 6onee + 1 % NOMHONM WKanbl, TO HEO6XOAUMO
NOBTOPUTbL UCMbITAHUA.

f) BbluncnsawT 3HadeHve uvHTepdepeHuun kucnopoga. % 0i. ANA KaxAoW cMecw, ykasaHHOlM B
nepeuncnexdnn d) no chopmyne
% 0, = (B - yyBCTBUTE/ILHOCTbL aHanmn3satopa) -100/6 (35)
YyBCTBUTE/ILHOCTL aHasn3saTtopa = (A / % nonHasa wkana ana J1) * * (% nonHas wkana gns B) (36)

rae A - KOHUeHTpauusa yrneBoAopoAoB MOBEPOYHOro rasa, UCrnosb3yemoro B nepevyncneHnn b), yum (Mkn/n)
no C;

B - KOHUeHTpauus yrneBofopoAoB B CMeCU ra3oB, MCMO/b3yeMbiX MpU MNpoBepke MHTepdepeHLmmn
Kucnopoga B nepeuncnenun d), 4Hm (mkn/n) no C.

Mepen npoBegeHMEM WCMbITaHU MHTepPhepeHUUa KUcopoaa Aos/hkHa cocTaBnsaTb + 3.0 % ana
BCeX rasoB, MCMNONb3yeMbIX NPU NPOBEPKe MHTepdepeHLnn Kucnopoaa.

An) Ecnu vHTepdepeHuua kucnopoga 6onee 3.0 %. TO HEOBXOAMMO CTYMNEHYaTO U3MEHUTb Pacxof,
BO3[yXa Bbllle N HMXe Ananas3oHa, ykasaHHOro Ms3rotosuTesieM, U NOBTOPUTbL MpoLeaypbl, NepeduncreHHble
B 6.3.10.1 gnsa Kaxgoro pacxopga.

h) Ecnn unHTepdepeHuma kucnopoga 6onee 3.0 % nocne KOPPeKTUPOBKW pacxofa BO3gyxa, TO
Heo6Xxo4MMO M3MEHUTb pacxof TOMAMBa, a 3aTeM pacxof oTébupaemoi npobbl, U NOBTOPUTH Npoueaypbl
nepeuncneHHble B 6.3.10.1 ANs1 KaXA0i HOBOW YCTaHOBKW.

i) Ecnu nocne onepauuun no nepeyncneHnio h) nHtepdepeHums kucnopoaga no-npexHemy 6onee 3.0
%, TO A0 NpoBefeHUss UCMbITaHWUi HEOGXOANMO OTPEMOHTMPOBATL WM 3aMEHUTb aHanM3aTop WM NoAatb
pabouve rasbl U3 Apyrnx NCTOYHMKOB B ropesiky. focsie aToro NoBTOPUTL NpoLeaypy.

6.3.10.4 KoapPUUNEHT YYBCTBUTENIBHOCTU K METaHOMY IT

Mpn wncnonb3oBaHun geTtektopa FID pna aHanusa yrieBOAOpPOAOB, coAepXalmx MeTaHorn,
Heo6xoaMMo onpeaennTb KOIWMULMEHT YyBCTBUTENIbHOCTU K MeTaHoNy IT.

Mcnonb3ys MWKPOMMTPOBbLIV LWIAPUL, BBOAAT Yepe3 MeMOpaHy WHXeKTopa W3BEeCTHbI 06bem
MeTaHO/a a. MM, B ropsivyto 30Hy cMelumBaHus npu 395 K (122 °C), KoTopblli 3aTeM ncnapsieTcs U nonagaeT B
TeA/1apoBblif,; MELOK C N3BECTHbIM 06BbEeMOM BO34yXxa Knacca HoMb b. M3, O6beM(-bl) BO3ayXa AOIKEH(-HbI)
ObITb TakMmK, 4YTOOGbI KOHLEHTpauus MeTaHO/Na B MelKe Haxogunacb B Auana3oHe 3HauvyeHui,
COOTBETCTBYHOLNX Npobe 0TpaboTaBLUMX ra3oB.

Mcnonb3ysa getektop FID npoBoAAaT aHann3 nNpobbl U3 MeLlKa 1 BbIYUCAAOT T no popmyne

CSAM
roe xAD- 3HaveHue, namepeHHoe B geTekTope FID. yHm (mkn/n) no C;

Tedlar® - ToproBas Mapka NpoAykTa, noctasnseMoro dompmoli «DuPont». VHchopmaums npvBeaeHa ans
ypobcTBa nosb3oBatesieli JAHHOTO  MeXOyHapoAHOro CTaHAapTa W He SB/ISETCA  HavIMEeHOBaHVeM  MpoJyKTa,
yTBepxaeHHoro MICO. MoryT 6biTb MCMO/b30BaHbl aHaIOMMYHble MPOYKTbl, €C/IM BO3MOXHO MoKasarb, YTO Mpu WX
MCMO/1b30BaHNM MOJTyYaloT aHasIornMyHble pesysbTarbl.

26



roCT PNCO 16183-2013

CwW - KOHUeHTpauua MeTaHoNa B Mellke Ansa otéopa nNpob, paccumtaHHasa M3 a u

b: Gsam= 594 aJb. uHm (Mkn/n) no C.

6.3.10.5 2JOdheKTUBHOCTb OTAENNTENA HEMeTaHOBbIX dopakumnii (NMC)

6.3.10.5.1 O6wmne NONOXeHUNA

NMC wucnonb3yloT onsa yaaneHnsa ns otbupaemon npobbl rasa yrneBofopofoB, He CoepXalinx
MeTaH, NyTemM OKUC/IEHWSA BCeX YrneBOAOPOAOB 3a UCK/I4YeHMeM MeTaHa. B unpeane npeobpasoBaHue
MeTaHa [0/DKHO cocTaBfsATb 0 %. a oCTasibHbIX Yr/1eBOA0OPOA0B, NpeAcTaBsfieHHbIX 3TaHoM - 100 %. [Ansa
TOUHbIX n3mepeHnin NMHC n CH4 onpegenstoT gBa nokasateniss 3phekTUBHOCTU, KOTOPble UCNOb3YIOT A1
pacyeTa maccoBoro pacxoga BbiopocoB NMHC (cm. 5.5.4.4).

6.3.10.5.2 3(pdPheKTMBHOCTb NO MeTaHy

Copepxalmin meTaH KanMBpoBOYHbIN ra3 nponyckatoT vyepe3d FID ¢ npoxoxaeHnem yepes NMC u B
06xopg ero. O6a 3HauYeHUs KOHLEHTPauun perncTpmpyroT. dPGPeKTMBHOCTb BbIYMCAAIOT N0 hopmyie

~HC(uCmicr]
EW (38)
AHC<» «Qutler >
rae Quoesean)- KoHueHTpaums HC ¢ CH«. npoxogsawas yepe3 NMC. yHm (Mk/) no C;
CHc(**cark) - KoHueHTpaums HC ¢ CKi. npoxogswas B o6xoa NMC. yHm (Mkn/n) no C.
6.3.10.5.3 O PeKTMBHOCTb NO 3TaHy
Copepxalwnii aTaH Ka/IMb6poBOUHBIN ra3 nponyckatoT yepe3 FID ¢ npoxoxaeHnem yepes NMC un B
o6xopg, ero. O6a 3HauYeHUs KOHLEHTPaUUN PerncTpmpyroT. dGEKTUBHOCTb BbIYMCASAIOT N0 hopmyie

__j __ "HCTwCutlct)
(39)
C HC<wtoCutter)
rae CHe<.cuwro~ KoHueHTpaums HC ¢ C2He. npoxoasias yepe3 NMC. yHm (Mkn/n) no C;
GCF-oonkar. ~ koHUeHTpaumst HC ¢ C2H6. npoxogsias B 06xo4 NMC, yHm (vk'n) no C.

6.3.11 OdodhekT nHTepdepeHynn

6.3.11.1 O6wmre NonoxeHns

MomMuMo aHanM3Mpyemoro rasa Ha MnokasaHusa CcpeacTB W3MepeHuin MOoryT BAvATb Apyrue
razoobpasHble cocTas/isolWmMe oTpaboTaBLlMX ra3os. VIHTepdepeHumsa npoucxoamnt B aHanusatopax NDIR.
rae NOCTOPOHHUIA ra3 OKasbiBaeT Takoe e BO3felicTBUe, Kak U N3MepPSeMblli ras. HO B MeHbLUel CTeneHu.
HeratnBHoe BnAnsHue B aHanm3atopax NDIR Ha6nwopgaeTcs Torga, Korga NOCTOPOHHWUIA ras paclumpsiet
nosiocy MOr/OWeHNA M3MepsieMoro rasa, a B aHamsatopax CLD - korga NOCTOPOHHWIA ra3 nogasnsieT
n3nyyeHune. NMpoBepKy BANSHUA UHTepdepeHLnn B cooTBeTCTBUM € 6.3.11.2 1 6.3.11.3 NnpoBOAAT Npv BBOAE
aHasm3atopa B 3KCn/yataumio U nocse NPoBefeHUs KPYNHOro MeXMHTEPBasIbHOro 06CNYXMBaHUS.

6.3.11.2 MNpoBepka HTepdepeHynn B aHanusatope CO

Boga n C02 moryT BO3feiicTBOBaTb Ha paboTy aHanmnsatopa CO. lMo3TomMy MNOBEPOYHbIN ras,
cogepxawmii C 02. KOHLeHTpauns koToporo coctassisieT oT 80 % A0 100 % MOSIHOWN LWKaibl MaKCUMasTbHOTO
paboyero gmanasoHa, MWCMNOSIb3yeMOro BO BpeMs WCMbITaHWIA, MpOMycKalwT 4vepe3 BOAY MPU KOMHATHOM
TemnepaType, W pPermcTpupyloT nokasaHue aHanvsaTopa. MNokasaHue aHanusaTopa He 6onee 1 % MonHOM
WKanbl ANA gmMana3oHoB, He mMeHee 300 4yHMm (300 mkn/n). unn 6onee 3 4HM (3 MKN/N) ANA Anana3oHOB
meHee 300 yHm (300 mkn/n).

6.3.11.3 NpoBepka Ha nogassieHne nsniydeHns B aHannsatope NOX

Ha pa6oty aHanmsatopoB CLD (n HCLD) oka3biBaloT oTpuuarensHoe BavsaHue C 02un BogaHOM nap.
MogaBneHve n3nyvyeHusi, Bbi3BaHHOE BO3JeNCTBMEM 3TUX ra3oB, MPOMOPLMOHANIbLHO WX KOHLEHTpauusm u
NnoaToMy HeobxoAuMbl OonpejeneHHble MeToAbl MPOBEPKU AR OonpefesieHns NojaB/ieHNs U3nyyeHus npu
CaMbIX BbICOKMX KOHLIEHTpauuax, KOTopble MOryT 6bITb O6HapPYXeHbl B XO4e UCTbITaHWUA.

6.3.11.3.1 lpoBepka BAuAHna C02

MceepcMmblii ra3 cogepxawmii CO4.  HOLWEHTpaums roporo coctraensier ot 80% a0100% nosHOWM  LWKasbl
MakCuMasibHOro paboyero guanasoHa, nponyckarT yepe3d aHanmsatop NDIR 1 pernctpupyroT nsmepeHHoe
nokasaHme CO02 kak A. 3aTteM 3TOT ra3 pasb6aBnaAlT NpubAn3mMTenbHo Ha 50 % NOBEpPOYHbIM rasom,
cogepxawmm NO, n nponyckatoT yepe3 NDIR u (H)CLD. PernctpupytoT nsmepeHHble nokasaHms C02un NO
kak B 1 C cooTBeTCTBEHHO. Mocne aToro nogavy C02oTkntovatoT n yepes (H)CLD nponyckaloT NOBEpPOYHbIii
ras. cogepxawmii Tonbko NO. Pernctpmpytot nsmepeHHoe nokasaHve NO kak D.

MpoueHT nogaB/ieHNs, KOTOPbI/ He 6osiee 3 % NOMHOW WKasibl, BbIYMCASIOT MO hopmye

E coz 100 (40)
DA-DBJ

rae C- komseHTparus pas6asneHHoro NO. n3mepeHHast aHarmsaropoM (H)CLL. umH (MaYn):

27



roCT PNCO 16183-2013

A - KOHUeHTpauus HepasbaBnieHHoro C 02 namepeHHas aHanimzatopom NDIR, %;
D - toHUeHTpeLLs HepaszbaereHHoro N0, n3MepeHHas aHarmsatopom (H)CLD, (main)[
B - kOHueHTpauus pasbaBneHHoro C 02 namepeHHas aHannsatopom NDIR. %.

MoryT 6bITb WCMONb30BaHbl abTepHaTMBHble MeTOAbl pa3baBsieHVMs W onpedefnieHns 3HavyeHuin
KOHLLeHTpauuii NoBepOYHbIX raszos, cogepxawmx C02n N0, Hanpumep, AMHaAMUYECKOe CMeLLMBaHMe.

6.3.11.3.2 TlpoBepka BANAHUA BOAbI

OTOT MEeTOo4 MPOBEpPKU TMPUMEHSOT TOJIbKO MNPU  U3MEPEHUAX KOHLUEHTPauuii BO  BJIaXHbIX
oTpaboTaBlmMX rasax. [py pacyeTe CcTeneHW BMAHUSA, BbI3bIBAEMOro BOAOW, HEOO6XOAUMO YUWUTbIBATb
pa3baBsieHne NOBEPOYHOro rasa, cogepxawero NO. BOAAHbIM MapoM, a Takxe pasMep KOHLeHTpauuu
BOASIHOrO Mapa B CMecu, KoTopas [Ao/DkHa ObITb conocTaBMMa C KOHUeHTpauuvel, oxuaaemor npu
npoBefeHnn UCMbITaHWA.

MoBepouHbIli ras, cogepxawmnii NO, KOHLEeHTpauusa KoToporo coctassisieT oT 80 % ao 100 % nonHow
WKanbl HoOpMasibHOro paboyero guanasoHa, nponyckaioT 4yepes (H)CLD wn peructpupyro n3MepeHHoe
nokasaHne NO kak D. 3aTrem 3TOT >e MOBEPOYHbIA ras MpoMyckalT 4Yepe3 BOAY MPU KOMHATHOM
TemnepaTtype u nogatoT B (H)CLD. PerucTtpupytoT u3mMepeHHoe nokasaHue NO kak C. Onpegensior
Temnepatypy BOAbl U PerucTpupyrot ee kak F. OnpefensatoT paBfieHME HacCbIWEHHOro napa CMecH,
COOTBEeTCTBYlOLee Temnepartype Boabl F u peructpupytor ee kak G. KoHUeHTpauuilo BOAAHOro napa B
cmecu, %. BbIMMCAAT No hopmyne

H = 100 (G/p6) (41)

1 perncTpupytoT Kak H. MNpegnonaraemyto KOHLEHTpauuio pasbasfieHHOro nosepoyHoro rasa NO o BoAsiHOM
nape BbIYNCNAKOT NO hopmyie

De=D (1 - H /100) (42)

N pernctpmpytoT kak Oc. Ana AusenbHbIX ABuratesieii MakCMMasibHas KOHLUEHTpaums BOASHbIX NapoB B

oTpaboTaBlUMX rasax, %, oxvaaemas npv NPoBeAeHUN UCMbITaHWA, AO/HKHA ObITb OMpefesieHa NCXoasa u3

npeAnonoXeHus, 4to oTHoweHme H/C B TonnvBe cocTaBnseT 1,8:1 aAnA MakCUManbHOW KOHLeHTpauun
C02B oTpaboTaBLlMxX rasax A:

HT- 0.9 A. (43)

Pe3ynbTar perncrtpmpytoT Kak HT.

MpoueHT NoAaB/ieHns oT BoAbl, KOTOPbI He 6onee 3 % MOHON WKa/bl, BbIMUC/IAIOT NO dhopmysie

BHro = 100 ((Do - C)/ DQ] (Hm/ H) , (44)
rae D,, - oxmngaemas KOHUeHTpauus pasbasneHHoro NO. yHm (Mkn/n);
C - n3MepeHHas KoHLUeHTpauus pasbassieHHOro NO, YHM (Mkn/n);
HT - MakcumanbHasa KOHLeHTpauua BOAAHbIX Napos, %;
H - pgelicTBMTeNbHas KOHLEHTpaLmsa BOAAHbIX Napos. %.

MpumeuvaHune - [nAa 3TON NPOBEPKM BaXHO, HUTOObI MOBEPOYHbLIV ras. cogepxawmini NO,
MMesl MYUHUMa/IbHYH KOHUeHTpaumio N 02, Tak Kak npu pacdete nogasrieHus nornouweHne N 02 Bogoin He
YUNTbIBAIOT.

6.3.12 NMepnoanNYHOCTb KasIMbpOBKMU

AHanunsaTopbl KaImbpyoT B COOTBETCTBMU C 6.3.6 He pexe, Yem OAVH pas3 B
3 Mecsua, WM Kaxablii pa3. korga npoBOAAT PEMOHT CUCTEMbl WAW 3aMeHy Y3/10B, KOTOpble MOryT
HapyLWnTb KaJIMGPOBKY.

6.4 [a3oaHanntTnyeckasa cucrema

6.4.1 O6wwne NoNoxeHuns

B criegyrownx nyHKTax npueefeHo nogpobHoe onucaHve pekoMeHAyeMblX cucTeM oTb6opa npob un
ra3oBoro aHanusa. NoOCKOMbKYy 3KBMBasIEHTHble pe3y/ibTaTbl MOryT ObITb MOSy4YeHbl MPU WUCMNONb30BaHUMN
pasMyHbIX KOHUrypauuii, To He TpebyeTcs TOYHO CO6/0AaTb CXeMy, NpeacTaB/IeHHYO Ha pucyHke 4. Ans
noslydeHnst 4ONOHUTENBHOW MHGOPMaLMN 1N KoopAMHaLMM OYHKUMIA ra3oaHasiMTUYeckoli CUCTEMbl MOTyT
ObITb  UCMOMb30BaHbl AOMOMIHUTENbHbIE KOMMOHEHTbI, TakMe Kak cpeAcTBa W3MepeHwuin, KnianaHa,
CcosieHoMAbl, Hacocbl, TPyb6onpoBoAbl U nepeknyatenun. [pyrme KOMMOHEHTbl, KOTOpPble He HYXHbl A4
obecneyeHns HeO6XOAMMOWN TOYHOCTU PaboTbl OTAE/NbHbIX CUCTEM, MOTYT ObITb UCK/IHOYEHBI, €CNI 0TKa3 oT
MX UCMO/Ib30BaHUSA OCHOBAH Ha MPOBEPEHHOWN MHXEHEePHOM MpaKTuKe.

MpumeyvaHue - HecmoTpa Ha nONHyH afekBaTHOCTb pe3y/nbTaToB  WU3MepeHui
razoo6pasHbIX KOMMOHEHTOB, MOJIy4YEeHHbIX C WCMNOfIb30BaHMeM cucTtem CVS MNONHOro MNOTOKa, AaHHble
cuUcTemMbl He npe/cTassieHbl B HACTOsALWEM CTaHZapTe, HO NoAPO6HO onucaHbl B Npasuiax, nepeyvncrieHHbIX
B 6ubnmnorpadun.

6.4.2 OnucaHue razoaHa/sIMTUYECKO CUCTEeMblI

[a3oaHannTUYeckas cuctema A/ onpejenieHns rasoobpasHbIX BblOPOCOB BpeAHbIX BELLECTB B
HepasbaB/ieHHbIX OTpaboTaBLnX rasax (CM. pUCYHOK 4) OCHOBaHa Ha MCMoJ1b30BaHUN:

- aHanusartopa HFID nnn FID gnsa nsmepeHunin cogepxaHusa yrnesog0oponos,
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- aHannsaTopos NDIR ana nsmepeHuii cogepxxaHus okcuaa yrnepoja u Juokcuga yrnepoaa;

- HCLD wnun CLD aHanusartopa 4189 u3MepeHuii cogepXXaHusi OKCUAoB a3oTa.

OT60p NPO6 A/17 aHa/IM3a BCeX KOMMNOHEHTOB CrieflyeT OCYLLeCcTBAATbL Yepe3 OAVH NPO600TOOPHMK C
nocnefywwnm pasfgefieHvemM rMoToka ANA nogsoja Mpobbl K pas/iMyHbIM - aHanmM3aTopam. Takke
JonyckaeTcs UCnonb3oBaTth ABa NPO600TOOPHMKA, PACMOSIOXKEHHbIX B HEMOCPeACTBEHHOM 611M30CTN APYT OT
Apyra. Heo6xoanmo npeAnpuHATbL Mepbl /15 NpefoTBpalleHns KOHA4eHcaunn KOMNOHEHTOB oTpaboTaBLumnx
rasoB, BK/IOYHasi BOAY W CEPHYIO KUC/OTY, B II060I TOUke ra3zoaHasIMTUYeCKOl CUCTEMbI.

CocTaBHble YacTu (CM. PUCYHOK 4)

(V) fed — co
sL 4
Yy X )------- _co
HF1 Hr2 HP 4
rr-1i —-1 H
HC
Vv j HSLLZJ
4
mtr™*Mn—bkj
==r iSnMi
S|
4

KOMMNOHEHTbI;

EP - BbInyckHasa Tpy6a; SP - npo600T60pHUK; HF1 - nogorpeBaemblii NepBUYHbLIN hunbTp; HF2 -
nogorpesaemMblii punbTp; HSL- nogorpeBaeMas Npo6o0T6OPHAsA NNHUS;
HL - nopgorpeBaemasi npo6ooT6opHasn nuHusa ana NOx HP - nogorpeBaeMblii HAacoc A1 nepekayku npoo;
SL - npo6ooT6opHaa nuHua gna CO n C02; HC- HFID aHanu3aTop;
CO. C02- NDIR aHanusatop; NOx- CLD aHanusatop; B - oxnaxpgatouias EMKOCTb;
R - perynsatop gaBneHus.

n He obssartenbHo.

1- n3mepsiemblii ras; 2 - NO. koHBepTep; 3 - BeHTUNAUUS; 4 - HYN1eBOI U Ka/IMGPOBOUHBIN rasbl

PucyHok 4 - Cxema cuUCTeMbl ra3oBOro aHaan3a Ansa usmepeHuini cogepxaHmst CO. COr. NOx HC B
oTpaboTaBLUMX rasax

6.4.3.1 MNpo6ooT60pHMK ANA oTpaboTaBLWwMX ra3oB (SP)

PekomeHayeTCca Mcnonb3oBaTb MNPsAMON NMPOBG0O0TOOPHUK U3 HepXKaBetolleli CTann C HEeCKOSIbKUMMK
OTBEPCTUSAMW U 3arfyleHHbIM TOPLOM. BHyTpeHHWIi gnameTp Npo600T6OpHMKA He 6osiee BHYTPEHHEro
guameTpa Npo60o0T60pPHOM NMHUK. TonuwmnHa CTeHOK Npo6ooT6opHMKA He 6onee 1 Mm. B Tpex pasnnyHbixX
pagmnasibHbIX MIOCKOCTAX MPO600TO60PHMKA AO/HKHO ObITb HE MeHee TpexX OTBEPCTUIA, BbIMOJIHEHHbIX Tak,
4TObbl 06€ecneyYnTb NPUGAN3UTENLHO pPaBHbI pacxod. [AnHa 4YacTu Npo600TOOpHUKA, YCTaHOB/IEHHOW B
BbINYCKHOW Tpy6e, A0/KeH 6biTb He MeHee 80 % AuameTpa 3Toi Tpy6bl. [lonycKaeTcs WUCMOJib30BaHWe
OHOTO UAN ABYX NPOO6OOTOOPHMNKOB.

6.4.3.2 MoporpeBaeMblii NnepBUYHbIN hunbTp (HF1) He o6A3aTeNnbHbIN

Temnepatypa cunbTpa Ao/mKHa ObITb TakoW Xe. Kak B nogorpesaemoli Npo600T60pHON NNHUK (CM.
6.4.3.4).

6.4.3.3 MopgorpeBaemblii punbTtp (HF2)

dUnbTp AO/IKEH MNpeAoTBpaliaTb MonajaHne B ras3oBblii aHanM3aTop /o6bIX TBEPAbIX YacTul,
cofepxawmxca B oTbmpaemon npobe. Temnepatypa [O/hkHa OblTb TakoW Xe. Kak B MnoaorpeBaemori
npo600T6OPHON NNHUW. PUNLTP MNOA/IEXUT 3amMeHe No Mepe HeEO6XO0ANUMOCTMU.

6.4.3.4 MoporpeBaemas npo6ooT6opHasa nuHusa (HSL)

MoporpeBaemasi NPo600OTO60PHANA /IMHMA O6ecreunBaeT NoABoO/ rasa OT NPO600TOEOPHMKA [0 TOUKM
WNu ToYek pasgeneHusa n aHanusartopa HC.
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Mpo600T6OPHAA NMMHUA A0/DKHA
MMeTb BHYTPEHHWI AnameTp oT 4 go 13,5 mMwm;
6bITb U3 HepXasetoLen ctann nnu nonutetpadropatuneHa (PTFE);
nogaepxuBatb TemnepaTtyp y CTEHOK B npegenax (463 £10) K
(190 °C+ 10 °C), u3mepsieMyld B Kaxgoli OTAe/NIbHO KOHTPO/IMPYEMOW CeKuun, ecnu Temnepatypa
oTpaboTaBLINX ra3oB B Npo600T60pHMKe He 6onee 463 K (190 °C);
nogaepxusatb TemnepaTtypy CTeHOK 6onee 453 K (180 °C), ecnnm Temnepatypa
oTpaboTaBLINX ra3oB B Npo600T60pHUKE 6osiee 463 K (190 °C);
nogdepxkusatb TemnepaTypy rasa B npegenax (463 + 10) K
(190 IC + 10 °C) HenocpeACTBEHHO Nepes nogorpeBaembiM (UIbTPOM U geTekTopom HFID.
6.4.3.5 NMopgorpeBaemas npo6ooT6opHan NuHMa ans NO» (HL)
Mpo600TH60PHAA NMNHUA OOSIKHA:
noanepXxuBaTb TemMnepaTtypy CTeHOK B Anana3oHe oT 328 no 473 K
(o1 55 °C po 200 °C) o KOHBepTepa Npu U3MepeHnsax B Cyxmx oTpaboTaBLUIMX rasax U 4o aHanm3satopa npu
M3MepPEeHNSAX BO B/IaXHbIX OTpaboTaBLIMX rasax:
ObITb U3 HepXaBeloLeln cTanm nam nonutetpadgptopatuneHa (PTFE).

6.4.3.6 MoporpeBaemMblili Hacoc ANsa nepekavky npo6 (HP)

Hacoc fgonxeH 6bITb HarpeT A0 TemnepaTypbl nogorpeBaemMoit Npo600T60pHON nHUKM (HSL).

6.4.3.7 NMpo6ooTob6opHasa nuHua gna CO n C02(SL)

Tpy6ka go/mkHa 6bITb U3 HepxaBsetolel cTann nonuteTpadTopatuneHa (PTFE). OHa MOXeT 6bITb
noaorpeBaemMoi unn He NoaorpesBaeMon.

6.4.3.8 HFID aHanunsatop (HC)

MnameHHO WOHM3aLMOHHBLIA feTekTop € nogorpesoM (HFID) vAn nnamMeHHO WOHU3AUMOHHbIR
petektop (FID) ucnonb3yloT AN onpefesieHns cojepxaHus yrnesogopodoB. Temnepatypy HFID cnegyet
noaaepxuBath B AvanasoHe ot 453 1o 473 K (ot 180 °C go 200 cC).

6.4.3.9 NDIR aHanusatop gnsa COunC02

AHanunsatopbl NDIR wuncnonb3yoT Ansa onpefesieHNs CoAepXaHuUs oKcupa yriepoga v gumokcuaa
yrnepoga (4ONONHUTENBHO - ANA onpeAeneHns cTeneHn pasbaBneHns Npyv N3MepeHnsax YacTuL).

6.4.3.10 CLD aHanusatop (NO,)

CLD wnam HCLD aHanusatop uCnosib3ylT ANs ornpefesieHus cojepxaHus okcuaos asota. [lMpu
ncnonb3oBaHum HCLD TemnepaTypy Heo6xoAMMO noagepxmBatb B AnanasoHe oT 328 go 473 K (o1 55 °C
Ao 200 °C).

6.4.3.11 Oxnaxpatouwan BaHHa (B) (dbakynbTaTuBHO Npu namepeHnsax NO)

OxnaxaarLlyr BaHHY UCMONb3YIOT AN1 OX/TaXAEHNSA N KOHA4eHcaumn Bnarn
13 Mpo6 oTpaboTaBLLMX ra30B. Ee 1cnonb3osaHvie haky/ibTaTMBHO, EC/IM Ha paboTy aHaumM3aTopa He BAMSIET BOATMON nap B
cootBeTcTBME € 6.3.11.32. Ecrm Bnary MOXHO yAa/MTb METOAOM KOHAEHCauyn. TO HeoOGXOAMMO KOHTPO/MpOBaTb
Temrepatypy rpobbI rasa Wiv TouKy pocbl BO B/1aro0TAe/MTe e SIN60 HbKe Mo MOoToky. TemnepaTypa npobbI rasa wiv Touka
pocbl He 6onee 280K (7 °C). Vicnonb3oBaHMe XUMUHYECKMX OCYLLIMTENEN A/15 YAIEHNS Bar 13 Npoodbl He A0MyCKAETCS.

6.4.3.12 Perynatop pasnexHus (R)

Mcnonb3yloT A5 perynnpoBaHust AaBfieHUst B NMPO600TOOPHbIX Maructpasisax u pacxoga npobbl,
noctynatouieli B aHa/In3aTopsbl.

6.4.4 MeTopn OoTAENEeHNA HEMEeTaHOBbIX dppakumii NMC

6.4.4.1 O6WMe NoNoXeHUs

OTAenuTenb OKUCNAET BCe Yr/eBoaopoabl, 3a ucknoyeHmem CH4, no C02 n H20 Tak. 4to nocne
npoxoxaeHns npobbl Yepe3 NMC pgetektop HFID pervctpupyeT Tonbko CH4A B gononHeHve K 06bI4HOM cxeme
ot6opa npo6 HC (cm. 6.4.2 1 pucyHOK 4) ycTaHaBAMBalT BTOPyK cxeMy oTbopa npo6 HC. ocHaueHHyto
oTAenuTesnieM, Kak nokasaHo Ha pucyHke 5. 3To Mo3BosisieT OAHOBPEMEHHO M3MepaTb oblee cofepxaHune
yrnesogopoaos (HC) n HemeTaHOBbIX dopakunii (NMHC).
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KOMMOHeHTbI:
NMC - HemeTaHOBbI oTAaenuTens HC; HC - HFID nnu FID; V1 - nepekntovatowmii knanaH; R -
perynatop gasBneHus.
1- oT60p Npo6bI: 2 - BEHTUASLMS; 3 - HY/IEBOW M NOBEPOYHbI rasbl
PucyHok 5 - Cxema rasoBoro aHasin3 metaHa ¢ NMC

Mepen NpoBeAeHEM UCTbITaHWI HEOOXOAMMO NMpW TemMepaType He MeHee 600 K
(327 °C) nonyunTb XapakTepuCTUKM ero KatasimTuyeckoro sosgencteus Ha CH4. m CrH* npu BRaxHocTw,
XapaKTepHOW AN yc/noBuii NOTOKa OTpaboTaBWMX ra3oB. [py 3TOM A0/MKHbI 6bITb M3BECTHbI 3HAYeHUs
TOYKM pocbl N cogepxaHnsa Or B npobe oTpaboTaBLINX razoB. OTHOCUTENIbHYHO YyBCTBUTENbHOCTL FID kK CH4
n C2H6 onpefensatoT B cooTBeTCTBMU C 6.3.10.5.

6.4.4.2 CocTaBHble 4YacTu (CM. PUCYHOK 5)

6.4.4.2.1 OTaenuTenb HeMmeTaHOBbIX ppakunin (NMC)
Mlcnonb3ytoT AN OKMC/IEHNA BCEX YI/1IEBOA0POAOB, 3a UCK/TIOYEHNEM MeTaHa.
6.4.4.2.2 HFID nnn FID (HC)

MnameHHO MOHM3aUNOHHBIN aeTekTop ¢ nogorpesom (HFID) nnn 6e3 nogorpeBa (FID) ncnonb3ytot
Ana namepeHnii konndectea HC 1 CH4. Temnepatypy HFID Heobxogumo nogaepxvBaTh B Avana3oHe oT 453
[0 473 K (o1 180°C o 200 ).

6.4.4.2.3 CenekTopHbIii knanaH (V1)
Mcnonb3yloT No BbIGOPY A1 NoJAayun HysieBOro Uan NoBepOYHOro rasos.
6.4.4.2.4 Perynatop gasnenus (R)

Mcnonb3yroT 4151 peryinpoBaHns gasneHns B NPO600TOOPHOM IMHUKN 1 pacxoga vepes HFID.

6.4.5 AHanuns cogepxaHua dpopmanbaernga

6.4.5.1 O6uiee onncaHune

Mpoby oTpaboTaBWMUX ra30B MpPOMyckalT 4epe3 fABa MocnefoBaTe/IbHO YCTAHOBJ/IEHHbIX U
oxNaxjaemblx NbAOM UMMNUHXepa (OTAeNMTeNIbHble YCTPOCTBA), KOTOpble coepxaT pacTBOp peakTuBa
DNPH B auetoHntpusie ACN. nnim yepes KBapLeBbli KapTpuaX ¢ nokpbiTneM 2.4-DNPH. kak nokasaHo Ha
pucyHke 6. PekomeHayemas koHueHTpauus HCHO B konnekTopax go/XHa ObITb He MeHee 1 mr/n.
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KOMMOHEHTHI:

DT - pasbaBnsiowmini TyHHenb: SP - npo6ooT6opHuK; HSL - nopgorpeBaemasi nNpob60oT6OpHas
nuHns; CA — KacceTHbIi cbopHuK; D - ocywunTenb (Heob6s3aTesibHbIN); P -Hacoc A1 npokayku npo6; V1 -
CofleHOMAHbIN KnanaH; V2 - wuronbyatbiii BeHTUNb; T - pAatumk Temnepatypbl: FL -  pacxogomep
(HeobnA3aTesbHbIN); FM - yCTPOWCTBO A1 M3MEPEHMS pacxofa.

PrcyHok 6 - Cxema oT60pa Npobbl 415 aHanm3a cogepxaHuns copmanbaernga

Heb6onblyto Nnpoby onpeaeneHHOro o6 bemMa BBOAAT B aHA/IUTUYECKYHO KOMOHKY HPLC (KWAKOCTHbIM
Xpomartorpad BbICOKOrO AaBfieHus), rAe OHa TPaHCNopTUPyeTcs MNOTOKOM WHEPTHOW XWAKOCTU Nop,
pasneHvem. PasgeneHue, 3soMpoBaHue U O6GHapyXeHMe KOMMOHEHTOB HeO6XOAMMO BbIMOHATE B
COOTBETCTBUM C 6.4.5.3 N MHCTPYKUUSAMN U3rotoBuTeneii o6opynosaHus.

6.4.5.2 CocTaBHble YacTu (CM. PUCYHOK 6)

6.45.2.1 Mpo6ooT60pHUK (SP)

Mpo600TOOPHUK AO0/MKEH ObITb YCTAHOBMIEH B TOM e MN/IOCKOCTU pa3baBisaloWwero TYHHeNs, 4to u
npo6o0TOOPHNK ANA aHa/n3a cofepaHus ra3oobpasHbIX KOMIMOHEHTOB, €eC/IN MPUMEHSAIOT, a Takxe
aHanmMsa cofepXaHus 4YacTul, HO Ha [O0CTaTOYHOM OTAasieHUn OT MOoCNefHUX, 4YTO6bl He ObITb
noABepPXeHHbIM BO34eNCTBUIO NM06bIX TYPOYNEHTHbIX NOTOKOB UV 3aBUXPEHWIA.

6.45.2.2 Moporpesaemass npo6ooT6opHas NuHUA (HSL)

TemnepaTypa nogorpeBaemMoii Npo60O0TOOPHON NMHUN A0JIKHA ObiTb 60n1ee TemnepaTypbl TOYKM
pocbl cmecn U MeHee 394 K (121 °C). MNopgorpeB NpPo60O0OTOOPHON SIMHUN MOXET OTCyTCTBOBaTb, €C/n
cuctemMa oTbopa HaxoaMTCA B HENOCPeACTBEHHOM 6/AM30CTU OT Hacoca A/19 NPoKavky Npo6, YTO No3BoNsAeT
npegoTepaTUTbL NOTEpPU NPOO6bI N3-3a OXNAXAEHNA W. KaK pe3ynbTaT, KOHAeHcaum B MarucTpaiu.

6.45.2.3 KacceTHbIi c60pHUK (CA)

CnyxuT gna céopa chopmanbaernga, Haxogsuerocs B npobe.

6.4.5.2.4 OcywuTtenb (D) (Heo6a3aTenbHbIi)

CNnyxuT aNna yaaneHus BoAbl N3 Npoobbl.

6.4.5.2.5 ConeHounpgHblii knanaH (V1)

CnyXuT 4n15 Hanpas/ieHns Npo6bl B cMCTeMy co6opa.

6.4.5.2.6 MronbyaTtblii BeHTUNb (V2)

CnyXuT /19 peryimpoBaHusi pacxoga npobbl yepe3 cuctemy coopa.

6.4.5.2.7 Oatunk Temnepatypsbl (T)

CnyXuT gNna onpegenieHnsa Temnepatypbl Npoobbl.

6.45.2.8 Pacxogomep (FL) (Heo6a3aTenbHbIN)

CnyxuT Nna n3MepeHuin pacxoga npobbl Yepes cuctemy céopa.

6.4.5.2.9 YcTpoiicTBO AN n3mepeHuin pacxoga (FM)

[a30BbIA CHETUNK U APYroe YCTPOUCTBO CAYXWUT A1 U3MePeHUl pacxoja vepes cuctemy cbopa
BO Bpemsi 0T6opa npobbl.
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6.4.5.3 'pagneHT CUCTEMbI 3/1H0MpPOBaHUA

Mpoby n3 c60pHMKa BBOAAT B XUOKOCTHbIN XpoMaTtorpad BbICOKOro ganeHus (HPLC). xenatenbHo
He nosgHee 24 4 nocne WCNbITaHU. ECNM HEBO3MOXHO BbINOMHUTL aHanM3 B TeyeHue 24 4 nocrne
MCNbITaHWi, TO HEO6XOAUMO COXPaHATbL NPoOy A0 NPOBeAeHUA aHanM3a B TEMHOW XOM04HOW cpefe €
TemnepaTypoi
oT 277 po 283 K (o1 4 °C go 10 °C). HCHO oTaenstoT oT ApYrux KapboHU/IbHbIX KOMMOHEHTOB NOCPEACTBOM
rpagueHTHOro 3aNIloupoBaHnsa (CM. PUCYHOK 7) 1 onpeaensatoT yNbTpadmosieToBbIM AeTEKTOPOM npu 365 HM.
Xpomatorpad (HPLC) kanmbpytloT No KasiInbpoOBOYHOM cmecu, cogepxaller nponsdsogHble HCHO-DNPH
(cm. SAE J 1936).

i CTaHAapTHbI pacTBop DNPH.

s>XpomaTtorpad HPLC 4.6 mm * 250 MM KonoHka 5 m Zorbax OD1: 4.135 MMNa
(HavyanbHoe); ynbTpadroneToBoe nsnyveHne 365 HM. UyBCTBUTENIBHOCTL 0.2 eAnHUL,
abcop6umm nonHol wkanbl (AUFS).

PucyHok 7 - Cxema antompoBaHusa popmanbgernga

6.4.6 AHanu3 Ha mMeTaHo”n

6.4.6.1 OO6uee onucaHune

Mpoby oTpaboTaBWMX ras3oB MPOMycKalT 4epe3 [ABa MOC/ef0oBaTe/ibHO YCTaHOB/IEHHbIX W
oxnaxgaeMblX NbAOM UMNUHXepa (OTAeNnTeNbHbIE YCTPOICTBa), KOTOpble coAepXaT AeVOHU3MPOBaHHYO
BOAY, Kak MokasaHO Ha pucyHke 8. Bpemsi ot6opa u pacxof npobbl HEO6XOAMMO YCTaHOBUTb TakK. YTOObI
pekomeHayeMasn KoHueHTpaums CH30H. cocTaBnsowas He MeHee 1 Mr/i. 6bl1a JOCTUTHYTA YXXe B MNepBoM
mMmnuHxepe. KoHueHTpauus CH30H Bo BTOpOM uMNUHXepe He 6osiee 10 % obuwero otobpaHHOro
KosimyecTBa. 3TU TpeboBaHUA He NMPUMEHUMbI NPU U3MEePEHUAX (POHOBOWN KOHLEHTpaLmu.

" Zorbax ODS - npumep noaxoAsLiero npoaykTa, 4OCTYNHOro KOMMepPUecKu.
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B - oxnaxpatwouwasa BaHHa: IP - umnuHxep; D - ocywuTenb (Heo6a3aTenbHbI); P - Hacoc ANns Npokayvku
npo6bl: V1 - coneHoungHblii knanaH; V2 - wuronbyatbii BeHTUNb: T1, T2 - paTtumk Temnepatypbl: FL -
pacxogomep (Heobs3aTenbHbI): FM - yCTpOICTBO 419 N3MepeHnii pacxoga.

PucyHok 8 - Cxema oT6opa nNpobbl MeTaHoa

Mpoby 13 nornoTuTenen BBOAAT B rasoBblii XxpomaTtorpady, XenaTenbHO He no3gHee 24 4 nocne
ncnbITaHWi. ECNn HEBO3MOXHO BbINO/HUTL aHann3 B TeyeHue 24 4 nocfie MchbITaHWiA, TO Heo6XoAnMO
COXpaHATb Npoby A0 NpoBeAeHNA aHanm3a B TEMHOM X0M04HONM cpefe ¢ Temnepatypoi ot 277 o 283 K (oT
4 °C po 10 °C). CH3OH oTgenstoT OT ApYyrMx KOMMOHEHTOB W onpeaenisiioT ¢ nomowbio FID. la3oBbliv
Xpomartorpad KanmépyroT no KasIM6poBOYHOM cMecK, coaepxallei nssectHoe konuyectso CH3OH.

6.4.6.2 CocTaBHble 4acTu (CM. pUCYHOK 8)

6.4.6.2.1 Mpo6ooT60pHUK (SP)

Mpo600TOOPHUK AOMKEH ObITb YCTAHOBMIEH B TOW Xe MN/IOCKOCTU pa3baBristolero TyYHHeNs, 4to u
npo600TOOPHUK ANA aHanu3a cofepxaHusa razoobpasHbIX KOMMNOHEHTOB, €C/IM MPUMEHEH, a Takxe aHanmsa
cofepXaHnsl 4YacTul, HO Ha [O0CTaTOMHOM OTAasleHUU OT MOCMefHUX, YTOObl He ObITb MOABEPrHYTbIM
BO34ENCTBUIO NOOLIX TYPOYNEHTHbLIX MOTOKOB WAN 3aBUXPEHUIA.

6.4.6.2.2 Moporpesaemas npo6ooTbopHasa nuHuUA (HSL)

Temnepartypa nogorpeBaemMoii NpPo600TOOPHON NMHUKM AOMKHA ObITb 60/1ee TemnepaTypbl TOUKM
pocbl cmecn U MeHee 394 K (121 °C). MNopgorpeB Npo6GOOTOGOPHON MIMHUN MOXET OTCyTCTBOBaTb, €C/n
cuctemMa oTbopa HaxoAUTCA B HEMOCPEACTBEHHOM 6/1M30CTM OT Hacoca AJ/1 NPOoKavykyM Npo6, YTO NO3BoONsAeT
npefoTBpaTUTbL NOTEpPU NPOObI N3-3a OXNAXKAEHUA WU, KaK pe3ynbTaT, KOHAeHcauun B MarmcTpanu.

6.4.6.2.3 OTaenuTenbHoe ycTpoincTBo nmnuHxep (IP)
CnyxuT ana céopa meTaHona B npobe.

6.4.6.2.4 Oxnaxpatrowan BaHHa (B)

MMAMHXepbl HEO6XOANMO OXNaxdaTb C UCMO/Ib30BaHNEM fbAa UN XON0AUIbHUKA.
6.4.6.2.5 OcywwuTtenb (D) (Heob6a3aTeNbHbIN)

CnyxuT gns yaaneHus Bogpbl U3 nNpoobbl.

6.4.6.2.6 ConeHounaHbln knanaH (V1)

CnyxuT ANna HanpasneHnsa npobbl B cucTemy coéopa.

6.4.6.2.7 Nronb4yaTtblli BeHTUAb (V2)

CnyxuT ANna perynnposaHus pacxofa npobbl yepes cuctemy coopa.
6.4.6.2.8 [Oatunk Temnepatypsbl (T1)

CnyxuT ANna onpefenieHns TeMnepaTypbl oxnaxaarolleli BaHHbI.
6.4.6.2.2 faTtunk Temnepatypsbl (T2)

CnyxuT gns onpegeneHnsa TemnepaTypbl NPoobI.
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6.4.6.2.10 Pacxopgomep (FL) (Heob6a3aTenbHbIN)
CRnyXuT A/ u3MepeHunii pacxoga npobbl Yepes cucremy coopa.
6.4.6.2.11 YcTpoicTBO AN1a namepeHuin pacxoga (FM)

[a30BbIVi CUETUMK WM APYroe YCTPOMCTBO CAYXUT AN U3MEPeHuii pacxofda uvepes cuctemy cbopa
BO BpemMsi oT6opa npoobbi.

7 O6opyaoBaHue Ansi USMEPEHUiA YacTul,

7.1 TexHu4yeckmne TpeboBaHuA

7.1.1 O6uwmne nNooxeHns

Ana onpegeneHns maccbl 4acTul Heobxoauma cucTema OT60pa vactuy, unbTpbl ana cbopa
yacTuu, MUKPOBECbI M Kamepa A5 B3BeLMBAHUSA C KOHTPOAMPYeMOl TemrepaTypoii U B/IaXHOCTbIO.
KOHCTpyKuMsi cuctembl oTbopa 4acTuy, AO/DKHA MO3BOMATb OTOMpaThb penpe3eHTaTVBHYIO MNpoby 4vacTuy,
NponopuUMoHaNIbHO pacxoay oTpaboTaBLUMX ra30B B YC/I0BUAX PaboTbl ABUraTes1s Ha NepemMeHHbIX pexumax
B COOTBETCTBUU C 5.6.2.

7.1.2 ®unbTpbl 4Ng oT60pa Npob yacTuy,

MoTtok pa3baBneHHbIX OTpaboTaBWKUX rasoB HeobXxoAMMO  MpornyckaTb 4epe3  uabTP,
yAoBeTBOPAOWMNIA TpeboBaHNSIM B cOOTBeTCTBMM € 7.1.2.1 un 7.1.2.2 Ha NpPOTSXEHMW BCero LukKna
ncnbITaHWiA.

7.1.2.1 Tpe6oBaHusa K huabTpam

Heob6xoanmMo uncnonb3oBaTb (QUNLTPblI U3 CTEKI0BOJSIOKHA C (PTOPYrnepoaHbIM MOKPbITUEM WK
Memb6paHHble (unbTpbl K3  Topyrnepoga. PuIbTpbl BCEX TUMNOB AO/DKHbI  MMETb  KO3(MULMEHT
ynaeBnuBaHusa 4yactuy, He meHee 99 % no 0.3 mkvm DOP (guoktunditanaty) npu CKOPOCTU MPOXOXAEHUS rasa
yepes counbTp oT 35 A0 100 cw/c.

7.1.2.2 Pa3mepbl dhunbTpa

PekomeHayemblii gnameTp cdwunbTpa cocTtaBnsetr 47 mm. [onyckaetcsa nNpuMeHeHwe UbLTPOB
6onbluero gnametpa (cMm. 7.1.2.4). ogHaKo puNbTPbl MEHBbLLETO AnamMeTpa UCMNob30BaTb He JOSDKHbI.

7.1.2.3 CKOpOCTb NPOXOXAeHUs rasa yepes hunbTp

CKOpOCTb MPOXOXAEHUA rasa 4vepe3s puibTP AO/MKHA ObiTb B gnana3oHe oT 0.35 pgo 1,00 m/c.
YBenunyeHue nopenaga faBneHNsa Ha (OUIbTPe MexXay HadasiloM U KOHLLOM UCMbITaHWIA He 6o/1ee npeBblwaTb
25 kMNa.

7.1.2.4 Harpyska Ha punbTp

Ona dounnbTpoB Hanbonee pacnpocTpaHeHHbIX pa3MepoB 3HAYEHUS PEKOMEHAYEMOV MUHUMasIbHOM
Harpyskm Ha unbTp npueBedeHbl B Tabnuue 5. [na dmnbTpoB 605ee KPYnHbIX pasMepoB MWHUMAasbHas
Harpyska Ha unbTp fokHa cocTaBnaTb (0.065 mr)/(1000 mm2 paboyeli NOBEPXHOCTU hUbTPA).

Tab6bnuuyab - MuHMManbHble Harpy3ku Ha UNbTP

[OvameTp dunbTpa, MM MuHnmManbHasa Harpyska, mr
a7 0.11
70 0.25
90 0.41
110 0.62

Ecnu, ocHOBbIBasiCb Ha pe3ynbTatax npeabiaywero WCnbiTaHWs, MOXHO NPeanosioxXnUTb, YTO
Heobxoanmas MUHMMa/lbHaA Harpyska Ha unbTp Bpsg Nn 6yaeT AOCTUrHyTa Npuv UMKIEe WCTMbITaHWUi,
NnPoOBOAMMBIX NOC/Ie ONTUMU3ALNN PacXof0B U CTeneHn pas3basBrieHns, TO [AOMyCKaeTcsa NOBTOPeHWe LuKia
UCNbITAHUA C Tem e dunbTpom 6e3 ero u3BMeYeHUs U3 gepxarensa uabTpa, ecnm 3To 6bL10
npeABapuTe/IbHO COr/1aCoBaHO C 3aMHTEPeCcOBaHHbIMU CTOPOHaMu. o corslacoBaHMIo Takxke AonyckaeTcs
605ee HM3KasA Harpyska Ha punbTp, ecnn BO3MOXHO fOKasaTb, YTO MpU 3TOM BbINO/IHEHbl TpeboBaHuA K
TOYHOCTM, YCTaHOB/IEHHbIe B 7.1.3.2. Hanpumep, MNpy UCMNONb30BaHUWN BECOB C pa3pelleHHOM
0.1 mkr.

7.1.3 TpeboBaHuA K kKamepe A/ B3BeLWIMBaAHUA U aHAINTUYECKUM Becam

7.1.3.1 YcnoBuA B KaMepe B3BeLWNBaHUSA

Temnepatypa B KamMepe WM MNOMELLEHUWN, TAe BbIAEPXKMBAOT U B3BEWNBAKOT (QUMILTPbI YacTuL,
[o/MKHa 6bITb B npegenax (295 + 3) K (22 °C £ 3 °C) B TeueHMe BCEro BPEMEHU BblAEPXUBAHUS U
B3BeLUMBaHUA (hubTPOB. BnaxHOCTb Ao/KHa ObITb B AMana3oHe Touku pocbl (282.5 + 3) K (9.5 °C + 3 °C).
a OTHOCUTesIbHasa BIaXXHOCTb 45 % + 8 %.

7.1.3.2 B3BewunBaHWe KOHTPO/IbHOIO (hunbTpa

MpocTpaHCTBO Kamepbl WAN MNOMELEHUS He [AO/MKHO COoAepXaTb Kakux-IM60  3arpA3HSALLINX
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BELWeCTB TakuMX, KakK Mbllb, KOTOpble MOMM Obl OcaxparbCA Ha (uabTpax 4acTuy, BO BpemMsa KX
BblAepXnBaHus. OTKNIOHEHUSI OT TpeboBaHWIA K Kamepe ANs B3BeWWBaHWUS, YCTaHOBJ/IEHHbIX B 7.1.3.1.
[onyckaloT B TOM c/lyyae, ecnn ux NpoAao/HKUTeNbHOCTb He 6osiee 30 MUH. MomelleHWe ANS B3BeLIVMBaHNA
[0/MKHO ObITb NMPUBEAEHO B COOTBETCTBME C NMpefbsaBnseMbiMU TpeboBaHMAM [0 BXxofa fnepcoHasna B 3TO
nomeuwieHne. B TeueHne 4 4 HEOOGXOAMMO B3BECUTb MO KpaillHell Mepe [Ba HeMCnosib30BaHHbIX paHee
KOHTPO/IbHbIX hUbTPa, NPUYEM NPeanoyYTUTENIbHO OAHOBPEMEHHO C dmnbTpamu Ans otéopa yactuy,. OHK
LO/MKHBbI MMETb TOT XXe pa3mep U ObiTb M3rOTOBJIEHbI U3 TOFO Xe MaTepuana, 4to u duabTpbl 4519 oT6opa
vacTtuy,

Ecnu cpefHAas macca KOHTPOJIbHbIX (OUNIbTPOB U3MEHSAETCA MexXxAy B3BelwmnBaHuAMU OUIbTPOB 418
oTtbopa uvactuy 6osiee 10 MKr, TO BCce (hmnbTpbl ANA oT6opa 4acTuy, A0/DKHbI ObiTb 3abpakoBaHbl, a
MCMbITaHMA MO onpefenieHno BbIGPOCOB NOBTOPEHbI.

Ecnn kputepun cTabusibHOCTM MOMeLWeHna AR B3BewuBaHWsA, B cooTBeTcTBUM ¢ 7.1.3.1, He
BbIMOJIHEHbI, HO pe3y/bTaTbl B3BEWMBAHUA KOHTPO/bHbIX (PU/IBTPOB COOTBETCTBYIOT YKa3aHHbIM Bbille
KpUTEPUSAM, TO U3rOTOBUTENb ABUraTeNis MOXET, MNPUHATb pe3y/ibTaTbl B3BELWMBaHUA UCMNOJ/Ib30BaHHbIX B
XxoAe cnbiTaHnini PMAbTPOB ANA 0T6OpPa YacTul, UK OTKIIOHUTL WX, OTPerynnpoBaB CUCTEMY NoaaepXaHuns
Heob6X04NMbIX YCNOBUIA B MOMELLEHUW A1 B3BELIMBaHWA, U NOBTOPHO MPOBECTU UCTbITAHUSA.

7.1.3.3 AHanuTn4yeckne BecChbl

AHanunTnyeckne BeCbl, MWCNOMb3yeMble ANS onpefeneHns maccbl UAbTPA, AO/MKHbI UMETb
yKa3aHHY0 U3roToBUTENIEM MOrPelHoCTb (CTaHgapTHOEe OTK/IOHEHWe) He 60siee 2 MKI U paspelleHue He
MeHee 1 MKr (1 geneHue cooTBeTCTBYeT 1 MKr).

7.1.3.4 YcTpaHeHUe BO34elCTBUS CTAaTUUYECKOro 3/1eKTpuyecTBa

Ecnn npu B3BewuvBaHUM (UNLTPOB HaGMAAAT HEMOCTOAHCTBO WM HEBOCMPOM3BOAUMOCTb
pe3ynbTaToB M3-3a BAUAHUSA CTATUYECKOro 3MeKTpuyecTBa, TO (phvnbTpbl nNepes B3BeWMBaAHUEM AOMKHbI
ObITb HeliTpa/In30BaHbl, Hanpumep, MOSIOHMEBLIM HENTPasIN3aToOPOM WN MHbIM YCTPOMCTBOM aHasIorM4yHOro
AenicTBus.

7.1.4 TpeboBaHUA K N3MepeHUt0 pacxoga

7.1.4.1 O6wmre NONOXEHUSA

ABCOMOTHAA MOrpewHoOCTb pacxofoMepoB AO0J/IKHa COOTBETCTBOBaTb TpeboBaHMAM nogpasgena
B 5.3. [Ina cucteMbl paszbaBneHUs 4acTW MOTOKa MOrpelHoCTb onpefesieHns pacxoga npobbl gnp nveet
ocoboe 3HayeHue, eCcnn 410 He U3MepsoT HenocpeACTBEHHO, a BbIYMCAAKOT MO pasHuLe pacxofoB Mo
cdopmyne

P> = prkr* — (45)

B 3TOM criyyae norpewHoctb + 2 % ana g°B. U pn*. sSiBNsieTCA HeAOCTaTO4YHOW M He MNo3BosseT
rapaHTMpoBaTtb NprUemM/sieMyto MOrpewwHoCcTb onpeaeneHns grp. Ecnu pacxopg rasa onpegensitoT No pasHoOCTU
pacxofoB, TO MakCUMMasibHOe OTK/IOHEHWEe 3TOM pasHOCTU AO/MKHO ObITb  TakvM, YTO6bl NOeLLHOCTb AP
Haxogunacb B npepenax
+ 5 %. npu koacpduumeHTe pasbaBrieHUs MeHee 15. [laHHYIO MOrpeWwHOCTb MOXHO paccuuTatb Mo
cpefHeMy KBagpaTuyHOMY OTK/IOHEHWIO KaXA0ro cpeacTBa N3MepeHuii.

Mpuemnemas NOrpewHOCTb gnp MOXeT ObITb noslydyeHa AObIM K3 Cneaylolmx MeToaoB Mo
nepeuncnexHmam a) — d).

a) A6CONTHbIE NnorpewHocTn gnaM 1 g N coctaBnsatoT = 0.2 %, 4TO rapaHTMpyeT TOYHOCTb
otp 6onee 5 % npu koaddumumeHTe pasbaBneHus 15. OgHako npu 60siee BbICOKMX KO3hdULMeHTax
pa3baBfieHns OTK/IOHEHUA ByAyT yBENNUYNBATLCA.

b) KannbpoBky A4 ”~ OTHOCUTENbLHO (,de« BbIMNOMHAKT Tak. 4YTOObl o06ecneynTb Ty e
norpewwHocTb A”,. 4TO 1 B Nepeyncnennun a) 7.3.2.
c) TOYHOCTb M3MepeHuid g> onpegensitoT ONOCpPefoBaHHO, UCXOAS M3 TOYHOCTUM U3MEPEHUi

KoathpnumneHTa paszbaBneHns, onpeaeneHHoro ¢ cnosb3oBaHNMeM TPacCUPOBOYHOrO rasa (Hanpumep. C02).
Mpn 3ToM Takke Heob6xoAMMO 06ecrneynMTb TOYHOCTb M3MEPEHWn ANSA AO.°, 9KBUBAJIEHTHble MeToady B
nepeyuncsieHnn a).

d) ABCONIOTHbIE MNOrpeLHocTn g n A" HaxopATca B npegenax + 2 % NOMHOW LIKanbl,
MaKCMMa/ilbHOe OTK/IOHEHWe Pa3HOCTU pm*» N gTa* He 60nee 0.2 %, a owmnbKa NNMHEHONM annpokcumMaunm
He npeBbiwaeT * 0.2 % HanbosbLUero 3HavyeHnss g™Mw, 3aperMcTprMpoBaHHOIO B XOA4€e UCMbITaHWA.

7.1.4.2 Koppekuus pacxoga ot6opa npobbl

Ecnn unsmepeHuss meTtaHona wnan copmanbgervga npoBOAAT C UCNOMb30BaHWEM Tuna MosIHOro
oTtbopa nNpobbl B cucteme paszbaBneHMeM 4HacTu NOTOKa, TO HEO6XOAMMO MPOBOAUTL OTOGOP NOTOKa NPOO6bI
pTax U3 TyHHensl, To ecTb Mepef CpeAcTBOM M3MepeHuit pacxoga pT/a,*. B 3ToM cryvyae pacxof noToka
npo6bl A**, Heo6Xx0ANUMO onpenenaTb CPeAcTBOM U3MepeHuii pacxoga (FM). nokasaHHbIM Ha puUcyHKax 6 u
8. [aHHbIli pacxof 0Obl4HO 3HAUMTE/ILHO MeHee pacxoga g”/\**- ogHako npeHebperatb MM Henb3sa (47N >
0.014 7).
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Ana obecneyeHns TOYHOCTM onpefeneHns pacxoga ATP. COOTBeTCTBYLWeN TpeboBaHuam 7.1.4 n
7.3.2.1. MOXHO MCMNOMb30BaTh /1060 13 NpeAcTaBIEHHbIX METOAOB, O4HAaKO g~cw 6yAeT 3aMeHeH Ha grsem
+ Arex

Mpwn BbIYMCNEHUU MacChl BbIGpocoB vacTuy, (cM. 5.6.5) Heo6XxoAMMO yunTbiBaTb Maccy npobbl q
M3BJIeYEHHOV K3 pa3baBnAoWero TYHHEeNs, 4YTO MOXHO cAenaTb NOCPeACTBOM KOPPEKTUPOBKM MacChbl
YacTuy, T I. KOTOPYIO BbIYUCAAKOT NO hopmyse

sc

Sconced= "m (46)
(e e )

7.1.5 JononHuTenbHble TpeboBaHUA

Bce uyactu cuctembl pa3baBsieHUs M NPO600TOOPHMKA, KOHTaKTUpyloLMe C HepasbaBfeHHbIMU U
pasbaBnieHHbIMX OTpaboTaBLIMMK ra3amu OT BbIMYCKHOW TPy6bl A0 AepXaTtens uibTpa, AO/MKHbl GbiTh
CMPOEKTUPOBaHbl Tak 06pa3oM, YTO6bl MUHUMU3NPOBATbL OCaXAEHNE WAN U3MEHEHME KOMUYecTBa YacTul, B
notoke. Bce uyacTM cucTeMbl [O/KHbI ObITb M3rOTOB/IEHbI W3 3/IEKTPONPOBOAALMNX MaTepunasioB, He
BCTYNalOLWMX B pPeakuuio C KOMMOHeHTaMu oTpaboTaBLIMX [a30B, U [AO/DKHbl OGbITb 3as3emMsieHbl AN
npegoTBpaleHNs 06pa3oBaHns 3/1IEKTPOCTATUHECKOrO 3/1IeKTPUYECTBa.

7.2 Cwuctema pasbaBneHns n otéopa npobbl

7.2.1 O6ume NonoxeHuns

[lanee npvBegeHo obLliee onncaHne peKOMeHAOBaHHbIX CUCTeM pa3basBneHus 1 oT6opa npob (cwm.
pucyHkn 9 — 11). [IOCKONbKY 3KBUBAJIEHTHblEe pe3y/ibTaTbl MOXHO MOJyYUTb MPU  UCMOb30BaHUN
pas/IMyHbIX KOHUrypauuii, To TO4HOe COG/IAEHME CXeM, NpeAcTaB/IeHHbIX Ha PUCYHKax, He TpebyeTcs.
Ona nonyyeHus AOMONHUTENBLHOW WHOPMaUMN U KOOpPAWHALMK (DYHKUWIA B3aMMOAENCTBYIOWNX CUCTEM
MOryT 6bITb WCMO/Mb30BaHbl AOMNOJSIHUTE/IbHbIE KOMMOHEHTbI, TakMe Kak CpeAcTBa M3MepeHui, knanaHa,
coneHougbl, HacOCbl 1 Nepekntoyarenun. [lpyrme KOMMOHEHTbI, KOTOpble He 06sA3aTesibHbl 418 o6ecnevyeHns
HEO6XOAUMOIM TOYHOCTM PaBoTbl OTAE/IbHbIX CUCTEM, MOFYT ObITb WCK/OYEHbI, €C/M 0TKa3 oT UX
MCMNO/Ib30BaHMA OCHOBAH Ha NPOBEPEHHOM MHXEHEPHOW NpakTuKe.

MpumeuvaHune - HecmoTpsA Ha MNOJMHYK afeKBaTHOCTb pPe3y/ibTaTOB WU3MEPEeHWi 4acTul,
NMONyYEHHbIX C WUCMOMb30BaHWeM cucTeM CVS MOSHOro MoToKa, AaHHble CUCTEMbl He MpeAcTaBfieHbl B
HacTosleM cTaHgapTe, HO NOAPO6GHO onucaHbl B HOpMaTMBax, NepeyncieHHbIX B Gubnnorpadun.

37



roCT PNCO 16183-2013

KOMMOHEeHTbI:

EP - BbinyckHas Tpyb6a: SP - npo6oot6opHuk; TT - oTBoAswmii natpybok; FCl - perynatop
pacxoga; FM1 - pacxogomep, DAF - dunbTp pasbaBnsiouwero sosgyxa; DT - pas6aBnsaloWwmii TyHHeNb;
PTT - Tpybonposog ans vactuy; FH - gepxartenb cunbtpa; PSS - cuctema cbopa vactuy; P - Hacoc ans
oTtbopa nNpoobbl.

1- BO3ayX; 2 - BeHTMNAUMA: 3 - BbINycK; d - CM. NyHKT 7.2.3.10 N5 COOTBETCTBYIOLWErO AnameTpa

a Heob6sazatenbHo gna P. PSS.

“Unn ™* n q

cCwm. pucyHok 11.

PucyHok 9 - Cxema cuctemMbl pazbaBrieHns YacTu NoToka
(Tvin ¢ NoNHbIM 0T60POM NPO6LI)
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KOMMOHEeHTbI:
EP - BbinyckHas Tpy6a; SP - npo600T60pHUK; TT - oTBOAAWMIA naTpybokK:
FC1 - perynatop pacxoga: FM1 - pacxogomep: DAF - cmnbTp ANs pa3baBisiowero Bo3ayxa;
DT - pas6aBnswownii TyHHenb; PTT - Tpy6onpoBog An1a yactuy,. FH - gepxartenb punbTpos;
PSS - cuctema cbopa yactuy. FM2 - pacxogomep; PB - HarHetaTenb; SB - oTkauMBaloLnii Hacoc.
1- Bo3ayX; 2- BeHTUIAUMSA; 3 - BbINyck; d - cM. NyHKT 7.2.3.10 ANna cOOTBETCTBYHOLWEro AnameTpa
a K PB nnu SB.
VN Qinas W Clrri-
c CMm. pucyHok 11.
a K cucrteme cbopa yactuy,

PucyHok 10 - Cxema cucTembl pa3baBsieHMs YacTu NoToka
(TMn ¢ YacTUYHbIM OTOOPOM MPOO6LI)
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KoMMoHeHTbI.

FM3 - pacxogomep; P - Hacoc ans otéopa npobbl; FC2- perynsatop pacxoga;
FH - pepxaTenb punbTpoB; BV - wapoBblii BeHTUNb; PTT - Tpy6onpoBog YacTul,

* N3 pasbaBnsowero TyHHensa (CM. pucyHok 9 uam 10).

PucyHok 11 - Cxema cuctemMbl cbopa vacTul,

7.2.2 Cuctembl pa3baBneHusa yactm noTtoka

OnncaHHan HUXe cucTema pasbaB/ieHMs OCHOBaHa Ha pa3baB/ieHMWM YacTu NOToKa OTpaboTasBLUNX
rasoe. PasgeneHve notoka oOTpaboTaBLIMX rasoB W Mocneaylowmii npouecc pasbaBneHUs MOryT ObITb
npoBefeHbl C MOMOLLbIO CUCTEM pa3baB/ieHVs pas3nMyHbIX TUNoB. [na nocnegytoulero cébopa vyacTtul, BeCb
NnoToK pa3baBfeHHbIX OTpaboTaBWMX [a3oB WAM TOMbKO YacTb pa3baB/ieHHbIX OTpaboTaBLIMX ra3oB
HanpasBNAT B cuctemy otbéopa nNpo6 yacTtuu,. MNepBblii MeTOA, Ha3blBalOT METOAOM MOSIHOro oTéopa Npobbl,
a BTOPOW - MeToA0M 4YacTUYHOro oT6opa Npobbl. Cnocob pacuyeTa koadhdumumneHTa pasbaBneHNs 3aBUCUT OT
TMMNa NCnosib3yemMol CUCTeMbI.

B cucteme nonHoro otéopa nNpobbl, NpefcTaB/ieHHOW Ha puUCyHKe 9. Hepa3baB/ieHHbIN MOTOK
oTpaboTaBLlMX ra3oB W3 BbINyCKHOW Tpybbl (EP) nocTtynaetr B pas6aBnsawwmuii TyHHenb (DT) uepes
npo6ootbopHuk (SP) n oTeBogsawmii natpy6ok (TT). PerynupoBaHue pacxofa MNOSIHOrO MNOTOKa 4epe3s
TYHHE b OCYLeCcTBASAKT C UCMNOSIb30BaHneM perynsatopa pacxoga (FC2) n Hacoca asis ot6opa npobbl (P)
cuctembl cbopa uactuy (CcM. pucyHok 11). PerynupoBaHve pacxoja pasbaBnsiouiero Bo3gyxa
OoCylecTBAAKT € nomoubio perynatopa (FC1), koTopbli ANA NOMyvyeHUss Heo6XoAMMOro pasfesieHus
notoka oTpaboTaBLUMX ra30B MOXET UCMO0/Ib30BaTb B KAYeCTBE YNpaBAsioWmMX CUTHANI0B g™ \» WUIn n q
. Pacxopg npo6bl, noctynatouwein B pasbasnsawowmini TyHHenb (DT). sBNsieTca pasHuueli pacxogoB MOJSIHOrO
noToka n pasbasrisollero sosgyxa. Pacxos paszbasnsiowero sosgyxa n3MepstoT ¢ NOMOLLbIO pacxogomepa
(FM1), a nonHblii pacxon - pacxogomepom (FM3) cucTembl oT6opa npobbl YacTuy (CM. pUCyHOK 11).
KoathdunumeHT pasbaBrieHnsa paccumTbiBalOT NO 3HAYEHMAM 3TUX ABYX PacxofoB.

B cucteme yacTtuyHoro otéopa npob6bl, NpeAcTaBNeHHOM Ha pucyHke 10. Hepa36aB/iIeHHbIN MOTOK
oTpaboTaBLINX rasoB W3 BbINyckHoW Tpybbl (EP) noctynaet B pasb6aBnstowmnii TyHHenb (DT) uepes
npo6ooT6opHuk (SP) n oTBoasawmii natpy6ok (TT). PerynupoBaHue pacxofa MOJSIHOrO MNOTOKa 4epes
TYHHe b OCYLLeCTBAAOT perynatopom pacxoga (FC1). KoTopbli coefyHeH C MOTOKOM pasbaBrisitoLiero
BO3yxa /iMbo C NOMHbLIM MOTOKOM 4Yepes3 TyHHe b, NpoKaunmBaeMblM BcCacbiBalOWMM HacocoM. PerynaTtop
pacxoga (FC1) MoxXeT MCNonb3oBaTb B KayecTBe ynpasBfslowWwmx curHasios g~ wam q ™ nu ans
noslyyeHnss Heo6XxoAMMOro pasgenieHns noToka oTpaboTaBlwMX ra3oB. Pacxop npobbl, nocTynawuler B
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pasbaBnsowmii TyHHenb (DT). sABAsieTCcA pasHuLEen pacxo4oB MOJSIHOrO NMNOTOKa M pa3baBfislowero Bo3ayxa.
Pacxopn pasbaBnsiowero Bo3gyxa M3MepPSOT C MNomouwbi pacxogomepa (FM1), a nonHblii pacxop -
pacxogomepom (FM2). KoadpchmumneHT pazbaBneHnsa paccumtbiBatoT MO 3HAYEHUSAM 3TUX ABYX pacxoaos. U3
pasbasnstowiero TyHHens (DT) npob6a oTpaboTaBLIMX ra3oB NocTynaeT B cMcTeMy oTbopa npob yactu, (cm.
pucyHok 11).

7.2.3 CocTaBHble YacTu (CM. pUCyHkn 9-11)

7.2.3.1 BbinyckHasa Tpyb6a (EP)

BbinyckHasa Tpy6a MoxeT 6bITb Tennou3onmposaHa. [Na CHUXEeHUA TensioBOW WMHepUMn BbIMyCKHOM
TpyObl pekoMeHAyeTCs BblbMpaTb OTHOWEHWEe TOJWMHBI Tpybbl K Aguametpy He 6onee 0.015.
Vicnonb3oBaHue MMBKNX CeKUNMi A0/MKHO ObITb OrpaHNYeHO yyYacTkamu C OTHOLIEHUEM ANMHbI K AnaMeTpy He
6onee 12. N3rnbbl AO/MKHbI 6bITb MUHUMU3NPOBAaHbI, YTOObI YMEHbLIUTb WHEPLMOHHbIE OT0XeHNA. Ecnu B
cucteMe UMCMOMb3YKOT 1abopaTtopHbIA  FAyWNTeNb, TO OH TOXe MOXeT OblTb Tenjon3oNnpoBaH.
Mpo600TOOPHUK PEKOMEHAYETCA yCTaHaBNMBaTb Ha NPSMOM Yy4yacTKe OJIMHON WecTb AnamMeTpoB BBepX Mo
NOTOKY 1 TpY AnameTpa BHWU3 MO MOTOKY.

7.2.3.2 Mpo600TH60PHUK (SP)

Mpo600T6O0PHUK AO0/IKEH ObITb OAHUM U3 CNeAyOWMX TUNOB:

a) naTpybok C OTKPbITbIM TOPLIOM, OOpalleHHbIM HaBCTpeyy MOTOKY M PacrnosioKeHHbIM Ha
0CEeBOW NINHMN BbIMYCKHOM TPyObl;

b) naTpyboK C OTKPbITbIM TOPLIOM, O6palLeHHbIM MO HanpaB/IeHNIO MOTOKa U PacnoIOXeHHbIM
Ha 0CeBOli JIMHUW BbIMYCKHO TPy6bl;

c) nPo600THOPHUK C HECKOSTIbKMMU OTBepCTUAMKU (SP Ha pucyHke 4);

d) NPO600TOOPHMK C KOHWYECKUM HAKOHEYHMKOM, ObpalleHHbIM HaBCTpedy MOTOKYy U

pPacnonoXeHHbIM Ha OCEBOM SIMHUM BbINYCKHOW TPY6bl (CM. pUCYHOK 12).
Pa3mepbl B MM

* «12 4

PucyHok 12 - TMpo600TGOPHMK C KOHNYECKMM HAKOHEYHUKOM

MUHVMaNbHbIY BHYTPEHHUI AnaMeTp Npo600TO0PHMNKA AO/HKEH COCTaBAATbL 4 MM. MUHUMabHOe
OTHOLLEHME ANaMeTPOB BbINYCKHOWM TPy6Obl 1 NPO600TO60PHMKOB TUMNOB MO nepeyncsieHnam b) - d) go/mkHO
6bITb paBHO 4. 115 NPO600T6OPHUKA TUMA MO MepeyYncsieHnto a) AnamMeTp BbIMYCKHOM Tpybbl, AguameTp
npo6ooT60pHUKA N pacxofbl AOMKHbI 6bITb TaKUMUW, YTOBbI MakCUMasibHast NOrpeLwHoCcTb oTéopa Npobbl P
6bina B npegenax 100 + 0.02. onpeaeneHHbIX B COOTBETCTBUM C NpunioxeHem B.

B cnyyae ncnosib3oBaHMa NPo600T60PHNKA C OTKPbLITBIM TOPLIOM, Ob6palleHHbIM HaBCTpeYvy MoToKy 1
PacnonoXeHHbIM Ha OCeBOV IMHUWN BbIMNYCKHOW TPYObl, HEOGXOAUMO MPUHATH AONOMHUTENbHbIE Mepbl ANA
npefoTBpalieHs nonagaHua B Hero 60/blUMX YacTul, He OTHOCAWMXCA K NpogyKTam CropaHus
MCMNbITLIBAEMOrO ABUratess, 4YTo MOXeT MOB/MATbL Ha pe3y/nibTaTbl U3MepeHuin BblGpocoB 4vacTuy,. K Takum
YyacTmuaM MOXHO OTHECTW, HanpUMep, YacTulbl U3 TYLINTENS UM OT/IOKEHUS Ha BbIMYCKHOM TpyGe, KoTopble
OTAEeNVBLIMCB, NMonajatloT B MOTOK OTpaboTaBliMX ra3oB. [03TOMYy HenocpeACTBEHHO nepej AepXxartesiem
unbTpa peKkoMeHAyeTCs YCTaHaBAMBaTb WMHEPLMOHHbLIV nNpefBapuTesibHbIA cenapatop (UMKIOHHOMO Wan
yAapHoro tuna), obecrneymBaoWwmnii NATUAECATUNPOLEHTHYIO 3(PEKTUBHOCTL OTAENEHUSA YacTuL, pa3mMepom
oT 2.5 0o 10,0 MKMm.

7.2.3.3 OTBOAAWMIA natpy6ok (TT)

OTBOAALWMI NAaTPYDOOK JO/KEH:

- ObITb KaK MOXHO KOpouYe 1 He 6osiee 1 m.

- UMEeTb AnameTp Takoli e nim 6onee, 4em B MPOGOOTOOPHMKE, HO He 6osee 25 Mv;
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- MMETb BbIXO/, Ha LeHTPasIbHYIO IMHUIO pa3baBnsAloLWero TyHHeNs, KOTopbIin o6paLleH no
Harnpas/IEHMIO MOTOKA.

Tpyb6a poskHa  ObiITb  M30/MpOBaHa  Marepuasniom, KOTOpPbIA ~ MMeeT  MakCUMasibHy
TennonpoBogHocTb 0.05 BT/(M-K) € paguanbHON TOMWMHOW M30A8UMKM, COOTBeTCTBYOLWEN AuameTpy
npo600T60pPHUKA, NN A0/HKHA UMETb NOAOrPeB.

7.2.3.4 Perynatop pacxoga (FC1)

Perynatop pacxoga MoOxeT ObITb WCMOAb30BaH WCMOMb30BaTbCA AN PeryMpoBaHns MoToka
pa3baBuTensa, NPoxoAslWero 4epes3 HarHeTaTeflbHbIA UMM oTKaumBawWMi Hacoc. OH MOXeT ObITb
noAcoedvHeH K cMcTemMe nojayn CUrHasioB OT faTyvka pacxoga oTpaboTaBLUMX rasos, ONMCAHHOW B 5.4.
PerynaTtop pacxofa MOXHO ycTaHaB/IMBaTb 40 UAN NOC/e COOTBETCTBYIOLWEro Hacoca. Npn nogaye cxaroro
BO3/yXa perysatop pacxofa HernocpencTBEHHO ynpas/iseT pacXxo4oM BO3ayXa.

7.2.3.5 Pacxogomep (FM1)

Pacxogomep - 3TO ra3oBbli CYETYUMK WM WHOE CPeAcTBO U3MepeHuid, ucnonb3yemoe A9
n3MepeHnin pacxoga pasbaBnswowWero Bo3dyxa. EcnAn  HarHeTaTenbHbIi Hacoc oOTkaMbpoBaH ANs
M3MepeHust pacxoga, TO UCMOMb30BaHMe pacxogomepa siBAsieTcs Heobsa3aTe lbHbIM.

7.2.3.6 dnnbTp pasbaBnawero sosgyxa (DAF)

PekomeHayeTca nponyckaTb pasb6aBnsiowmii Bo3gyx 4vepe3 uIbTP W ApeBecHbIi yronb Ans
OUUCTKN OT cofepXalmxca B HeM yrneBofopoaos. TemnepaTypa pa3baBnsaiowero Bo3gyxa Ao/HkKHa 6biTb
6onee 288 K (15 °C). gonyckaeTcs ero ocylweHue. [na onpegesieHNs 3Ha4YeHUs (OOHOBOrO YPOBHS YacTuL,
KOTOpOEe 3aTeM MOXHO BbIHECTb M3 3HA4YeHWl, NoslydeHHbIX B pa3baBrieHHbIX OTpaboTaBlIMX rasax (CMm.
5.6.4), gonyckaeTca oTobpaTb nNpoby pa3baBnsiolero Bo3ayxa B COOTBETCTBUM C XOPOLUEN WHXEHEepPHON’
npakTuKoi

7.2.3.7 Pacxogomep (FM2) - ans Tuna 4acTUYHOro otéopa npobbl (TONbKO ANSA pucyHka 10)

[a30BbIi CYETUMK UM ApYroe CpefCcTBO U3MEPEHMIA pacxoda pa3baBsieHHbIX OTpaboTaBLUUX Fa3oB.
Mcnonb3oBaHne pacxogomepa (FM2) saBnsetca HeobssaTeslbHbIM, €CNM  OTKauMBawowWwmii  Hacoc
oTKanIMbpoBaH ANA n3MepeHunii pacxoga.

7.2.3.8 HarHeTaTenbHbIli Hacoc (PB) - gna Tvna yactuyHoro oTt6opa npobbl (TONbkKO ANns
pucyHka 10)

Mcnone3yloT ANna peryivMpoBaHus pacxofa pas3baBnsiowero Bo3fAyxa, MOXeT ObiTb COeAVHEeH C
perynatopamun pacxogos FC1 wnu FC2. Tpy MCNONb30BaHUM MNOBOPOTHOW 3aC/IOHKU - He HYXEH.
HarHeTaTenbHbIA Hacoc, ec/iM OH COOTBETCTBYHLWMM 06pa3oM OTKa/IMO6POBaH, MOXHO WUCMOMb30BaTb AN
n3mMepeHust pacxofa pasbasnsiolLlero Bosgyxa.

7.2.3.9 OTkaumBawwmii Hacoc (SB) - agna Tuna 4vacTMyHoOro otb6opa Npo6bl (TONbKO AN
pucyHka 10)

OTKauMBaloLNin HAcoC, ec/iM OH COOTBETCTBYIOLMM 06pa3oM OTKa/iMbpoBaH, MOXHO MCMOJb30BaTb
015 u3MepeHunii pacxofa pasbaBfieHHbIX OTpaboTaBLUMX ra3oB.

7.2.3.10 Pas6aBnsatowmnini TyHHenb (DT)

Pa3baBnsowmini TyHHENb:

- [O/IXKEH NMeTb AOCTATOYHYIO AJINHY AN 06ecneyeHuns MOJIHOro nepemelunBaHnsa oTpaboTasLunX
rasoB 1 pasbas/isiloLLEro BO3Ayxa B YC/I0BUAX TypOYy/neHTHOro notoka ANs Tuna 4YacTudHoro otéopa npob
(nonHoe cmewBaHMe He TpebyeTcsa AN CUCTEMbI NOSTHOTO oT6opa Npobbl);

- AO/MKeH 6bITb M3roTOB/IEH U3 HepXaBetoLleli cTanu;

- AO/DKEeH MMeTb AnamMeTp He MeHee 75 MM AN Tuna YyacTUyYHOro otéopa npoobsbl;

- pekoMeHAayeTcs BbIGMpaTb gMaMeTp He MeHee 25 MM A1 TMna MOJIHOro oT6opa Npoobbl;

- MOXeT 6bITb NOA0rpeT A0 TeMnepaTypbl CTEHOK He 60nee 325 K (52 °C);

- MOXeT UMeTb TEMNJI0BYIO U30ALMIO.

7.2.3.11 Mpo600T60pHUK AnA 4vactuy (PSP) - ana Tuna 4acTUYHOro ot6opa npobbl
(Tonbko pucyHok 10)

Mpo600TOOPHMK  HacTuUL, SABMAETCA Hada/lbHbIM  y4acTKOM oTBogsAwero natpybka (PTT).
Mpo600T6OPHUK YacTuLy:

- yCTaHaB/MBalOT HaBCTpe4yy [MOTOKY B TOYKe, rAe o6GecrneyeHO XOpollee nepemellBaHne
pasbaBnsolero Bo3gyxa n otpaboTaBLUMX ra3oB, TO eCTb Ha 0CeBOW NMUHUK pasbasnstowero TyHHens (DT)
Ha paccTosHWUW, NPUGIN3NTENBHO paBHOM 10 gnameTpam TYHHeENs Hwke TOYKuW, rae oTpaboTasBlune rasbl
BBOAAT B pa36aBnsAioWmii TyHHe b;

- BO/DKEH UMETb BHYTPEHHUI AnameTp He MeHee 12 MMm;

- MOXeT 6bITb NOAO0rpeT A0 TeMnepaTypbl CTEHOK He 6onee 325 K (52 °C);

- MOXeT UMeTb TEM/IOBYIO U30/IALMIO.

7.2.3.12 Matpyb6ok otBoga yactuy, (PTT)

AnuvHa natpy6bka oTBOAa YacTul, A0/IKHA ObITb Kak MOXHO MeHbLue 1 He 6onee 1020 mm.

JaHHble TpeboBaHNA K A/INHE OTHOCAT K 060MM TMNaMm cMcTem oT6opa npoo;
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- ANl CUCTEMbl YaCTUYHOTO OT60pa NPo6bI - OT CBOGOAHONO TopLa NPO600T6OPHKKA A0 AepxaTens
PUNbLTPOB:

- 0171 CMCTeMbl NOJSIHOro 0TGopa NPo6bl - OT KOHLA pa3baB/isitoWero TyHHe s A0 AepxXaTens
nNbLTPOB.

MaTpy60K OTBOAA YacTul;

- MOXeT ObITb HarpeT 40 TeMnepaTypbl CTEHOK He 6onee 325 K (52 °C);

- MOXEeT UMeTb TEM/I0BY U30/15LNIO.

7.2.3.13 Aepxatenb punbtpa (FH)

[epxatenb unbTpa:

- MOXeT ObITb HarpeT A0 TemnepaTypbl CTEHOK He 6onee 325 K (52 °C);

- MOXET UMeTb TEM/I0BYIO U30/IALNIO.

HenocpeacTBeHHO nepes Aepxartenem uibTpa MOXET OblTb  YCTaHOB/EH  MHEPUMOHHbIN
npefBapuTe/bHbIA cenapaTop, o6ecneyvvBaioWmii NATUAECATMNPOLEKTKYHO 3(D(EKTUBHOCTL OTAENEHUsT YacTuL,
pa3vepom oT Z5 fo 10,0 mM. Micnonb3oBaHne NpeaBapuTesibHOrO cenaparopa HacToATe/IbHO PEKOMEHAYeTCS,
€C/IM NPUMEHSAIOT NPOB600TOHOPHMK C OTKPLITLIM KOHLOM, PACNOSIOXEHHbIM HaBCTPeYy MOTOKY.

7.2.3.14 Hacoc gnsa ot6opa npobbl (P) - cuctema c6opa vyactuy, (TONIbKO pUcyHok 11)

Hacoc gns ot6opa npobbl Heo6xoaum A/ oT6opa Mpobbl, coAepXxalier 4vacTvubl, K3 MOTOKa
0Tpa6oTaBLUNX a30B.

7.2.3.15 Perynatop pacxoga (FC2) - cuctema c6opa yacTtuuy, (TONIbKO pUCyHOK 11)
Perynatop pacxofa Heo6xoamMm Ans ynpas/iieHUst pacxofom npobbl, cofepxallyeli YacTuupl.
7.2.3.16 Pacxopgomep (FM3) - cuctema c6opa vyactuy, (TONbKO pUCYHOK 11)

[a30BbIi CUYETUMK WM pacxogoMep Heob6xoauMMm AN onpefesieHvMs pacxofa npobbl YacTul,
npoxoAawmx yepes cunbTp yactuy. Pacxogomep (FM3) moxeT 6bITb YCTaHOBMEH A0 WAM MOC/e Hacoca
nns otéopa Npobbl.

7.2.3.17 WapoBbli BeHTUNb (BV) - HeobsA3aTenbHbIi - cuctema cb6opa yacTtul, (TO/IbKO
pucyHok 11)

BHyTpeHHUWII guameTp LWAapOBOro BeHTU/IA [O/DKeH ObiTb He MeHee BHYTPEHHEero pguameTpa
natpybka oTBoga yacTul, Bpems nepekntoveHus - He meHee 0,5 c.

Ecnun TemnepaTtypa okpyxatoweii cpegbl B6am3n PSP. PTT. SDT u FH meHee 293 K (20 °C). 10
OO/DKHbI ObITb NPeANPUHATLI AOMOSHUTE bHbIE Mepbl 418 NpefoTBpaLleHnss NOTepU 4acTul, Ha XOSIO0AHbIX
CTEHKax 3TUX 3/1eMeHTOB. [03TOMy pekoMeHAyeTCs nogorpesatb W/WAM NMPUMEHATH TEMNJIOBYHO WU3O0MALMIO
Ana  nogdepxaHuss Heobxo4MMOlM TemnepaTypbl, YKasaHHOW B COOTBETCTBYIOLWMX OMNMcaHuaX. Takke
pekoMeHAyeTCsA BO BpeMs 0T60pa nNpobbl nogaepxmsBaTb TemnepaTypy HenocpeacTBeHHO nepes ounbTPoOm
6onee 293 K (20 °C).

7.3 Kannéposka

7.3.1 O6wune NoaoXeHUs

KannbpoBka cuctemMbl M3MEPEHWUI YacTul, orpaHuyeHa M3MepuTensMu pacxofoB, UCMONb3yeMbIMU
ONa onpefeneHna pacxofa nNpobbl U cTeneHn pasbaBneHus. Kaxablii pacxogomep criefyeT KannméposaTb
Tak 4acTo, Kak 3TO HeobxoAuMOo A1 06ecneyeHnss TOYHOCTW, TpebyeMoW HaCTOSWMUM CTaHAapPTOM.
Vicnonb3yemblii METO, KaNIMOPOBKM A,0/KEH COOTBETCTBOBaTh 7.3.2.

7.3.2 WN3mepeHnsa pacxopa

7.3.2.1 MNepnoanYHOCTb KannmbpoBKu

Ana obecrneyeHns abCoOMOTHOM TOYHOCTN N3MEPEHNIA pacxo[a B COOTBETCTBUM € TpeboBaHuAaMY 5.3
pacxogomep WM CPeACTBO M3MepeHul pacxoja KanmbpyloT C MOMOLLbIO TOYHOrO pacxodomepa,
COOTBETCTBYHIOLLEro MeXayHapoAHbIM U/WNN HauMoHalbHbIM CTaHA4apTam.

Ecnun pacxog npobbl rasa onpefensatT Mo pasHULe pacxofoB MOSIHOMO NOToKa M pasbasnsaiowero
BO34yXa, TO pacxofOMep WM CPeAcTBO U3MepeHuli pacxofa KanvbpylT € cobnigeHnem OAaHon un3
cnefyowmx npoueayp Tak, YTobbl TOYHOCTb perucrpauum pacxoga npobbl gnp nocTynatoleld B TYHHenb,
cooTBeTCTBOBaNa TpeboBaHuAM 7.1.4:

a) Pacxogomep ana usmepeHuii g”,. NOACOEAMHAIOT NOCMefoBaTes/lbHO C pacxogoMepoMm Ans
M3MepeHuini gqm»*. Pa3HOCTb MOKa3aHWi [BYX PpacxofoOMepoB KanuMbpyloT He MeHee, 4YeM B MATU
KOHTPOJIbHLIX TOYEK CO 3HaYeHWsIMW pacxofa, PaBHOMEPHO PAaCMOMIOXKEHHbIMU MeXAy HavMeHbLUUM
3HayeHMeMm g”,, UCMOMb3yeMbIM B XOAe WCMbITAHWA, U 3HAYEHWEM MacCOBOro pacxofa pa3baB/ieHHbIX
B/I2OKHbIX OTpabOoTaBLWIMX ra3oB. Qgntee, WCMOMb3yeMbIM B XOAe WCMbITaHWA. W3mepeHus MoryT ObITb
nposefeHbl B 06X0 pa3baBnsatoLLero TyHHens;

b) KannbpoBaHHOe CpefCcTBO M3MepPEHWIA MAcCOBOro pacxofa MoACOeAMHSIIOT Noc/efoBaTeNlbHO €
pacxoomMepoM ANA U3MepeHuii N ero TOYHOCTb MPOBEPSAIOT MO 3HAYEHUIO, UCMO/b3yeMOMy Mpu
ncnblTaHMAaX. 3areM  3TO KaMbpoBaHHOE CpeAcTBO  U3MEpPeHuin CcoefuHAIT  nocnefoBaTeflbHO  C
pacxogomMepom AnA U3MepeHus gq”* M ero TOYHOCTb MPOBEpPSlOT He MeHee, 4YeM B MATU Toukam
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peryiMpoBK/, COOTBETCTBYHOLWNM KO3 nuneHTy pasbasrieHns oT 3 Ao 50. NO OTHOLWEHUIO K 3HAYEHWIO
dormnr. NCNob3yeMoMy NPU UCMbITaHUN;

c) OTBOAAWMIA NAaTPyBOK OTCOEAMHSAIOT OT BbIMNYCKHOW TPYy6bl M NOACOEAVHAIOT K KaMGpoBaHHOMY
CpeACcTBY M3MepeHWii pacxofa C COOTBETCTBYIOWMM Anana3oHOM M3MepeHuid q”. focne 3Toro 3HaveHue
AUBAL ycTaHaBAMBAalOT Ha 3HayeHwe, WUCMNOMAb3yeMOe BO BPeMs UCMbITaHUA, a 3HavyeHue
nocnegosatesibHO yCTaHaBANBAOT Kak MUHUMYM MO NATU 3HAYEHUAM, COOTBETCTBYHOLWNM KO3dhdULmeHTam
pasb6assieHns g B npegenax ot 3 go 50. B kayecTBe afibTepHATMBbl MOXHO NPeAyCcMOTpeTb CrieunasibHyo
NIVMHUIO  ANA  KanubpoBkM B 06Xx0n4 pasbaBnsaiowero TYHHENs, HO C MNPOXOXAEHWEM MOSIHOroO U
pa36aBisAloLWEro MOTOKOB BO34yxa 4Yepe3 COOTBETCTBYIOWME pPacXoAoMepbl, KaK MpoucxoauT npu
NCNbITAHUAX;

d) TpaccupoBOYHbIV ras nogalrT B OTBOAAWMI NatpybokK. DTUM TPaCCUMPOBOYHBLIM Fa30M MOXEeT
ObITb OANH M3 KOMMOHEHTOB OTpaboTaBLWMX rasos, Hanpumep. C02wunm NO,. NMocne pasbaBneHnsa B TYHHeNe
M3MepsaIoT cofepXaHune aToro rasa. [laHHble n3MepeHns Heo6xo4MMO NPOBOAUTL ANA NATU KOIMDULNEHTOB
pa3baBrieHVs, Haxoaawmxca B npegenax ot 3 o 50. TOYHOCTbL pacxofda Npobbl BbIYUCASAKT, UCXOAA U3
KoathpuumneHTa pasbasneHus rd, no oopmyse

ar ok (47)

Ana ob6ecneyeHMs TOYHOCTU ONpefesieHNs 3Ha4vyeHus gTp HeobXOAMMO YUUTbIBATL MOrPELUHOCTU
razoaHasIM3aTopos.

7.3.2.2 lNpoBepkKa pacxoga yrnepoga

[Ana BbIABMEHNS Npo6/ieM C M3MEPEeHSIMU U PeryiMpoBKOl, a Takke ANA NPOBepKM Hagsexalyel
paboTbl cuctembl pasbaBNeHWs 4acTu MNOTOKa PekoMeHAyeTCcs MPOBECTW MPOBepKY pacxoja yrnepoaa,
ncnonb3ya aktnyeckme otpaboTasBlimne rasbl. lNpoBepka pacxofa yrnepoga crefyeT nNpoBoauTb, MO
KpawHeli mepe, Noc/ne Kaxaol yCTaHOBKM HOBOrO ABUraTesisi, a Takke B C/lyvyae CYLUEeCTBEHHbIX U3MeHeHWn
B KOH(purypauum ncnbitatesisHoro 6okca.

ABuratenb go/mkeH pabotatb B pexvMe, COOTBETCTBYIOWEM MakCMMa/lbHOMY KPYTSLLEMY MOMEHTY,
WM Ha NMo6oM APYromM yCTaHOBUBLUEMCS pexume, Ha KOTOPOM KoHLUeHTpauus C 02 B oTpaboTaBluMX rasax
npeBbiwaeT 5 %. Cuctema pasbaBrieHUss yacTu oT60pa MNpobbl AO/MkHA paboTatb nNpu KoadduumeHTe
pas6aBnieHns npubansnTenbHo 15K 1.

Mpn npoBefeHUN NPOBEPKM pacxofa yrnepoga cnefyet NPUMeHATb Npoueaypy, NpUBEAEHHYIO B
npunoxenun C. 3HadyeHUs pacxofoB yrnepoga g ACs 1 g™ p HeobxogMMO paccuuTbiBaTb B
COOTBETCTBMM C ypaBHeHusmu (C.1), (C.2) u (C.3) cooTBeTCTBEHHO. Pa3bpoc Bcex 3HaudeHwul yrnepoga
[O/KeH cocTaBNATb He 6onee 6 %.

7.3.2.3 MNpepBapuTtesibHas npoBepka

MpeaBapuTenbHYO NPOBEPKY NPOBOAAT He paHee 2 Y 40 NPOBeAeHUs NCNbITaHWUA.

TOYHOCTb pPacxoAOMepOB MPOBEPSAIOT C MOMOLWbL TOTO e MeToAa, KOTOpbli UCMONb3ylT ANnS
KannbpoBku (cm. 7.3.2.1), He MeHee, YeM B [ABYyX TOukaX, BK/IO4YasA 3HauyeHuMe pacxopja KoTopoe
cooTBeTCTBYeT KoahbhmumeHTam pa3basrsieHns B npegenax ot 5 4o 15 anA 3Ha4eHMs gm  UCNOJIb3yeMOro
BO BPeMS UCMbITaHWIA.

Ecnn paHHble, 3apernctpupoBaHHble B Mpouecce KaambpoBkM B cooTBeTcTBMM C  7.3.2.1,
nokasblBaloT, 4YTO Ka/iMbpoBKa pacxofomepa OCTaeTcss CTabuibHa  YCTOWYMBOIM B TeyeHue
NPOAO/HKUTENBHOrO Neproa BpeMeHu, To npefBapuTe/ibHYH0 NPOBEPKY MOXHO He MPOBOAUTb.

7.3.3 OnpepgeneHvue BpeMeHU npeobpa3oBaHus

PerynnpoBku cuctembl 415 onpefesnieHns BpemeHn npeobpasoBaHns [0/KHbI ObITb Takue e, Kak B
cnyyae w3MepeHwWin nNpu NpoBefeHUn ucnbiTaHWA. Bpems npeobpasoBaHUsA OMpeaensaiT Ccrefyrowmnm
obpasom:

a) OTAenbHbIA 3TanoHHbIM pacxogoMep C Anana3oHOM M3MepeHuld, COOTBETCTBYIOLWMM pacxoay
npoo6bl, ycTaHaBMMBaKT Moc/ef0BaTe/lbHO C MNPOB60OTOOPHUKOM W MOACOEAUNHAIOT HENnocpefCTBEHHO K
HeMy. Bpems npeo6pa3oBaHusa 3TOro pacxogomMepa AO/HKHO COCTaBAaATbL He MeHee 100 MC A1A TOM CTyneHn
perynMpoBkM pacxofa, KOTOPYK WCMNOMb3YIT MNpu  U3MEPEeHUAX BpeMeHu cpabaTbiBaHUs, npuyem,
orpaHuyeHne pacxofa [AO/DKHO ObiTb [OCTATOMHO MasblM, 4YTOObl WCKIIOUMTL BO3felicTBME  Ha
AVHaMUYecKrne XapakTepuCTUKM CUCTEMbl pa3baBfieHWs 4YacTu MOToKa U B COOTBETCTBUM C MPOBEPEHHON
WNHXXEHEPHOW NpPaKTUKOWA;

b) CTyneH4YaTto WM3MEeHSIOT pacxof oTpaboTaBWMX rasoB (MM pacxof BO34yxa, €C/IN pacxof
oTpaboTaBLlIMX ra3oB ONpefesialT pacyeTHbIM MeTOAOM), MOCTynawWmnx B cUCTeMy pa3baBneHus 4vactu
NMOTOKa, OT CamMOro HWU3KOro 3HayeHUs pacxofa A0 3Ha4yeHwWs, cocTaBnswwero He MeHee 90 % MO/HOM
wKanbl. CNycKOBOW MexaHW3M 4719 CTyNneH4yaToro nepexoaa Ao/HKeH ObITb Takol Xe. KakK MCNnosib3yemblii Ans
BK/IIOYEHNSI CUCTEMbI OMepeXatoLlero ynpaB/ieHUss npyu npoBefeHnn hakTUYecKUX WCMbITaHUA. 3HauyeHus
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CTyneH4aToro HapauwmbBaHUs pacxofia OoTpaboTaBLUIMX rasoB M MoKa3aHUs pacxofomepa PerucTpupyroT ¢
yacToTol onpoca He MeHee 10 ly;

Cc) Ha ocHoBaHUM 3TUX AaHHbIX A/ CUCTeMbl pa3baBfieHWss 4acTu MOTOKa OnpeaensioT Bpems
npeobpasoBaHns, KOTOpPoe NpeAcTaB/iseT coboi BpeMs C MOMEHTa Hayasia CTyrneH4YaToro HapalwBaHus 4o
MOMEHTa, Korga mnokasaHusi pacxofgomepa pgocturaloT 50 % nNONHOW LWkKasbl. AHa/IOTMYHBIM 06pa3om
ornpefensioT BpeMs npeobpasosBaHUs CUrHasia gp CUCTeMbl pa3baB/ieHNss YacTu MOoToKa U curHasia qm™
pacxogomMmepa OTpaboTaBLIMX ra3oB. 3HAYEHUA 3TUX CUTHaA/IOB WUCMO/b3YHOT A1 MPOBEPKM MOJSTYHEHHbIX
pe3ynbTaToB METOA0M PErpPecCMOHHOIo aHasim3a nocse Kaxaoro ncnblitaHus (cm. 5.6.3);

d) PacueTbl MOBTOPAIOT He MeHee 4YeM A1 MATU NOGYXAaloWmMX BXOAHLIX CUrHa/IOB nogbema u
cnaga, a MoflydyeHHble pe3ynbTarbl OCPeAHANT. 13 NonyyeHHOro 3HaveHWs BblUUTalOT BHYTPeHHee Bpemsi
npeo6pasoBaHns (MeHee 100 MC) 3TaJIOHHOro pacxogomMepa. osyyeHHass pas3sHOCTb NpeAcTaBnsieT cobor

«MPOrHOCTMYECKOe» 3HayeHne ANA CUCTeMbl pasbaBrieHUs 4YacTu MNOTOKa, KOTOpoe [MPUMEHSIT B
cooTBeTCcTBMU C 5.6.3.

7.3.4 VIHTepBaNbl KaNN6pPOBKKN
CpeacTBa M3MeEPEHU AO/MKHbI ObITb OTKa/IMOPOBaHbl, Kak 3TOro TpebyroT BHYTPEHHUE MOBEPOYHble
npoueaypbl ayanta uiM n3rotosuTesia 06opyaoBaHns
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MpunnoxeHne A
(pekomeHpgyemoe)
OnpegeneHne aKBNBaNIEHTHOCTU CUCTEMBbI

B cooTtBeTcTBUM C 5.2 MOryT 6bITb UCMO/MBL30BaHbl APYrMe CUCTEMbl WM aHanmM3aTopbl, €C/n OHU
NO3BOMIAIOT MOJMYYUTb 3IKBUBASIEHTHbIE pe3ynbTatbl. OnpefesieHne 3KBUBAIEHTHOCTU aHa/IOTMYHOCTU
cuUcTemMbl MPOBOAAT Ha OCHOBE KOPPEsSIALMOHHOINO aHanuMs3a He MeHee cemu nap npob, OTO6paHHbIX
paccmatpuBaemoili CUCTEeMOW W OAHOW W3 3TasIOHHbIX CUCTeM, MPUHATbIX B HacTosAWweM cTaHgapTe, C
NCMO/SIb30BaHMEM COOTBETCTBYHOLWMX WCMbITATENIbHBIX LUWKNOB. KpuTeprem 3KBUBa/IEHTHOCTM, KOTOPbIiA
HEO6X04MMO NPUMEHATb B AaHHOM cny4ae, ABASeTCA ABYXCTOPOHHUIA KpuTepuii CTblogeHTa t

OTOT cTaTtuCTUYecKuii MeTo  No3BONSEeT NPOBEPUTH NPaBU/IbLHOCTL AONYLEHUS, B COOTBETCTBUM C
KOTOpPbIM CpefHee 3HayeHue pe3ysibTaToB W3MEpPEHUA BbIGPOCOB, MOJIYYEHHbIX C MCMNOJ/Ib30BaHMEM
paccmarprvBaeMoli CUCTEMbl, He OT/IMYaeTCca OT CpefHero 3HayeHus pe3ynbTaToB U3MepPeHU BblIGPOCOB,
NOSlyYeHHbIX C WCMO/Ib30BaHWEM 3Ta/IOHHOW cucTeMbl. [laHHOe AonylieHve MpPOBEPSIOT Ha OCHOBE
OHOMPOLEHTHOrO YPOBHS 3HAYMMOCTM KpuTepusa t. 3HauveHus t ona cemun - AecaTu nap Npob npveBeseHbl B
Tabnuue A.1l. Ecnu 3HauyeHue I, paccuMTaHHOe B COOTBETCTBUM C ypaBHeHMem (A.l), 60nee 3HayeHUsA t B
Tabnuue, To paccMaTpvBaemMas cMcTemMa He 3KBUBaJIEHTHA.

Tab6nuya A .1- 3HadyeHUA tansa oTo6paHHbIX pa3MepoB BbIGOPKM

Pa3smep BbIGOpKM CTeneHb cBOGOAbI 3HaueHue t
7 12 3,055
8 14 2.977
9 16 2.921
10 18 2.878

Mpoueaypy BbINOMHSOT B crefytoweli noc/efoBaTe/ibHOCTH, NPy 3TOM HUWXHUE MHAEKCbl R 1 C
OTHOCSITCS K 3TA/IOHHOI M paccMaTpyvBaemMoit CMcTeMam, COOTBETCTBEHHO:

a) rlpOBO,qﬂT He MeHee CEMU UCMbITaHWA C UCMOJIb30BaHNEM paCCManMBaEMOVI " 3Ta/IOHHOW
cucTeMm, XenaTesibHO paboTatlowmx napasiienbHo. Yncno ucnbitaHuii o603HavaloT 1, UIC;
b) PaccunTblBalOT cpeHMe 3HAYEHUAXY NXC U CTaHAapTHble OTK/TIOHEHUS SR 1 sc;
c) PaccunTbiBaloT 3HayYeHune rno popmye
r «Kon (A.1)
s)2+ nR4 1v nc+ "k

d) ConocTaBnsAlOT paccuMTaHHOe 3HauyeHWe U Tab/IMYHOe 3HauyeHWs T, B3ATOe M3 CTPOKM Tabnwuue
A.l c COOTBETCTBYHOLWMM YUC/IOM WCNbITaHWA. Ecnn BblbOpka MMeeT 6O0sblUee YUC/IO UCAbITaHui, TO
cTeneHb CBO6GOAbI paccuMTbiBalOT Mo chopmyse (ic + NR- 2), a 3HavyeHWe t NonyyaroT U3 CTAaTUCTUHECKUX
Tabsmy, 418 O4HOMPOLEHTHOIO YPOBHS 3HAYMMOCTU KpUTEPWUS, T.e. AOCTOBEPHOCTb 99 %;

e) OnpeaensaoT 3KBUBA/IEHTHOCTb CreAytowmM o6pasom.

1) ecM T < t, TO B COOTBETCTBMM C HACTOALWMM CTaHAApPTOM paccMaTpuMBaemasi cucTema
3KBMBAJIEHTHA 3Ta/IOHHOWN cucTeme;
2) ec/iM T T t TO B COOTBETCTBUM C HACTOSLIUM CTaHAAPTOM paccMaTpuBaemasi cucTema

OT/INYaeTCsA OT 3TAJ/IOHHONM CUCTEMBI.
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MpunnoxeHne B
(o6s3aTENbBHOE)
OnpepeneHne oWN6KM cucteMbl oT6opa Npob

AMmnupunyeckas opmMyna ansa oueHKM ownbkn otéopa npob vacTul, 6blna paspaboTaHa benseBbim
C.M. n NeBuHbIM J1.M. [7] n ony6nukoBaHa B [8], rae npeactassieHa hopMyna A58 OLEHKU NPOHUKHOBEHUS
yacTtuy, P npn ot60pe npobbl COOCHBIM MPOGOOTOOPHUKOM M3 60s1ee KPYNMHOro MOTOoKa:

1— (B.1)
1+| 2+0,62-41

P=1+T-"

rae yB- CKOpPOCTb rasa B BbIMyCKHOM Tpy6e, M/C:
VP- CKOpPOCTb rasa B Npo600TO60pHUKE, M/C;
Sf- uucno Ctokca gnsa 6a30BbIX (3TA/IOHHbIX) YacTul,.
MNapameTpbl 418 ypaBHeHNUs (B.1) BbIUMCAAOT Nno hopmyiam
CKOPOCTb ra3sa B BbIMyCKHOW Tpybe:

>= Yo "N (B-2)
C 2
pcnd”
CKOPOCTb rasa B Npo600TOOPHUKE:
Y,Pe4
(B-3)
Pcnrdpl
yncno Crokca:
(B-4)
BpeMA pefiakcaumn 4acTuLy:
P P
r _ Pymd (B-5)
18n
1458 10 "«7''H
[ T — — (B.6)
7,+110,4
roe - MaccoBbIi pacxof oTpaboTaBLUMX ra3oB., Kr/c;
f)e - nnoTHocTb oTpaboTaBLUMX ra3o., KriM3:
&, -AvameTp BbINYCKHON TPY6bI, M;
gTt, - maccoBblli pacxos npobbl, Kr/c;
dp -AvameTp NpPo60OTOOPHUKA, M;
JI>M ~ NNOTHOCTb YacTuubl, Kr/M3;
dpu - gnameTp yacTuubl, M:
Cc - KOI(PPULMNEHT CKOSTbXKEHUS:
q - AMHamMun4yeckas BA3KOCTb OTpaboTaslux rasos. la c;
TO - TemnepaTypa oTpaboTaBLlMX rasos. K.

B HacTosleM cTaHAapTe MCMO/b30BaHbl CriefyoLine 3HaueHus:
/Tpm = 1000 Kr/m3;
dovi = 1,710 w™m;
Cc =4.35.
JononHuTensHy nHgopmMaumio no aTum napametpam cm. B (7] v [8].
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MpunnoxeHne C
(o65a3aTenibHOE)
NMpoBepka pacxopa yrnepopaa

C.1 O6wumre NONOXeHUs

Becb yrnepog, cogepxawminca B oTpaboTaBlIMX ras3ax, 3a WCK/IHOYEHMEM OYeHb MasIoil 4yacTw,
obpa3syeTca M3 TONAMBA, U BECb OH. 3a WCK/IHOYEHWEM MWHUMasIbHOW [0/KM, NocTynaeT B oTpaboTaBlive
rasbl B Buge C02 3TOT (hakT NONOXEH B OCHOBY A/15 NMPOBEPKN CUCTEMbI METOA40M n3mepeHuin C02

MocTynsieHne yrnepoga B CUCTeMbl M3MepeHWit oTpaboTaBLUMX ra30B OMpefensioT Mo pacxoay
TonnuBa. Pacxop yrnepoga B pas3/iMyHbIX TOYkax oT6opa npob6 ANA CUCTEM WU3MEPEHWU B 3TUX TOYKax,
BbIGPOCOB BpeHbIX BEWECTB 1 YacTuL, onpeaensatoT No KoHueHTpaumm C 021 nokasaTteneli pacxoos rasa B
3TUX TOYKax.

B aTtom cmbicnie agBuratens npeacTaBfiseT co60/ WCTOYHUK OnpeaeneHHOro noTtoka yrnepopaa,
n3mMepss KOTOpbIli B BbIMYCKHOM Tpy6e U Ha BbIxode NPO600TOOPHMKA CUCTEMbI YaCTUYHOIO MOTOKA, MOXHO
KOHTPO/IMpOBaTb OTCYTCTBME YTeYeK M TOYHOCTb U3MepeHulii pacxoga. [peMMmyLlecTBO AaHHOW NpoBepKu
3ak/rovaeTca B TOM. YTO BCe 3/IEMeHTbl paboTatoT npu Temnepatypax U ¢ pacxogamu, XapakTepHbIMn Ans
YCNOBUIA NpOBeAEHNS (DAKTUYECKUX UCMbITaHWUA. Pacxofbl yrriepoga Heo6Xo4NMMO KOHTPOIMPOBaTb B TOUKaX
oTbopa Npob, NokasaHHbIX Ha pucyHke C.1.

1 2

4
1- Touka 1; 2 - Touka 2: 3 - Touka 3; 4 - cuctema paszbaBneHns yactTu notoka. 5 - gBurartenb;a -
BO34YyX;b- TOMMBO; c- C02Hepa3sbaBneHHbln; d- C02 ans TMna 4acTUYHOro NoToKa

PucyHok C.1 - MecTa M3MepeHuii Npyn NpoBepke pacxoaa yrnepoga
Hwxe nprBegeHbl hopMy bl 415 onpejeleHns pacxofa yriepofa B Kaxol Touke otéopa npo6.

Cc.2 Pacxop yrnepoga B gBuratesne (1 Ha pucyHke C.1)
MaccoBblli pacxog yrniepoga B asuratesie ans tonsmea CAHA BbIMUCASIOT NO hopmysie
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\2B
(c.1)

rae Qi - mMaccoBblli pacxog TonauBa, Kr/c.

C.3 Pacxop yrnepoga B HepasbaB/ieHHbIX OTpaboTaBLlWMxX rasax (2 Ha pucyHke C.1)
MaccoBblili pacxof yrnepofa B BbIMyCKHOU Tpy6e ABUratens Heo6xoAMMO onpenensitb, UCxoas 13
KOHUEeHTpauun HepasbaBrieHHoro C 021 MaccoBOro pacxoga oTpaboTaBLUMX ra3oB Mo hopmysie

(C-2)

rae Ccor.r- KoHueHTpaums BraxHoro COr B HepasbaB/ieHHbIX OTpaboTaBLUMX raszax. % no o6bemy;
Cco2 a- KOHUeHTpaumsa BnaxHoro C 02 B okpyxatolem Bo3gyxe. % no o6bemy (okono 0.04 %);
Qrow- maccoBblIli pacxof BnaxHbIX oTpaboTaBLUMX ra3os, r/c;

M, - oTHOCUTeNbHasA MOJieKyNnspHas Macca oTpaboTaBLUNX ra3os.

Ecnn CO02 n3amepeH B Cyxmx oTpaboTaBLUMX ra3ax, TO HEO6XOAMMO NPOBeCcTU npeobpasoBaHWe K
BN1T@XXHOMY COCTOSIHUIO B cOOTBeTCTBUM C 5.5.5.

c4 Pacxop yrnepoga B cucteme pasbaBsieHUs yacTum notoka (3 Ha pucyHke C.1)

[na cuctembl paszbaB/ieHUs YacTy NOTOKa AOMOSHUTE/IbHO HEOBXOAUMO YUUTbIBaTb KO3MULMEHT
pasgeneHus. Pacxopn yrnepoga onpefesniaioT Ha OCHOBE KOHLUeHTpauun pasbasneHHoro C02 maccoBoro
pacxofa oTpaboTaBLUMX ra3osB 1 pacxoga nNpobbl no popmye

(C.3)

rae Ccor a - KOHueHTpaums BnakHoro CO02 B pas3baBneHHbIX OTpaboTaBlIMX ra3ax Ha BbIXoAe
pasbaBnsaoLWero TyHHens. %;

cQ02 a- KOHUeHTpauusa BnaxHoro COr B atMoctepHoM Bo3ayxe. % (okosno 0.04 %);

pTa»» - MacCOoBblIli pacxof, BAaxHbIX pa3baBieHHbIX 0TpaboTaBLUNX ra3oB, Kr/c;

A™* - MaccoBblli pacxog, BfaxHbIX oTpaboTaBLUIMX ra3oB, Kr/c;

M, - OTHOCUTeNbHas MOJieKyIipHas macca oTpaboTaBLIMX ra3oB:

qnp- pacxopg nNpobbl 0TpaboTaBLUMX ra3oB B CUCTEMe pa3baB/ieHUs YacTu NOToKa, Kr/c.

Ecnn unsmepeHnsa CO2 npoBOAAT B Cyxux OTpaboTaBluMX rasax, TO Heo6X0AMMO MpoBecTu
npeo6pasoBaHne K BTAXKHOMY COCTOSIHUIO B COOTBETCTBUM C 5.5.5.
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MpnnoxeHne D
(cnpaBo4HOE)
Mpumep pacueTa

D.1 McxoaHble faHHble ANs CTEXMOMETPUYECKNX BblYUCNEHNA
McxoaHble AaHHble npuBegeHbl B Tabnuye D.1.
Ta6nuya D1

BenuuuHa 3HayeHne EAvHMUA BEIMUNHBI
ATomMapHaa macca-' Bogopoga 1.00794 He npegycmoTpeHa
ATOoMapHasi macca yrnepoga 12.011 He npegycMoTpeHa
ATomapHas macca cepbl 32.065 He npeaycmoTpeHa
ATomapHas macca a3oTa 14.0067 He npefycMoTpeHa
ATOMapHas macca Kucnopoga 15.9994 He npefycMoTpeHa
ATOMapHasi macca aproHa 39.9 He npeaycMoTpeHa
MonekynsipHass macca Boapl 18.01534 r/mosnb
MonekynspHas macca gnokcuga yrnepoga 44.01 r/mosnb
MonekynsapHas macca okcuaa yrnepoga 28.011 r/mosnb
MonekynsipHas macca kucnopoga 31.9988 r/monb
MonekynsipHas macca asoTta 28.011 r/mosnb
MonekynsipHass macca okcuga asoTa 30.008 r/mosnb
MonekynspHas macca gnokcmga asora 46.01 r/mosnb
MonekynsipHas macca gmokcuga cepbl 64.066 r/monb
MonsipHbIi 06beM BOAbI 22.401 n/imonb
MonsipHbIi 06beM auoKcuaa yrnepoaa 22.262 nimonb
MonsipHbIi 06bem kucriopoga 22.392 n/mone
MonsipHbIli 06beM asoTa 22.390 n/monb
MonspHbIli 06beM OKcnga asoTa 22.391 n/imonb
MonsipHbIi 06beM AuOKcUaa a3oTa 21.809 nimonb
MonsipHbIi 06bem Anokcuga cepbl 21.891 n/mone
MonsipHbIi 06bem aproHa 22.4 n/monb

* PaHee NPUMEHSNN TEPMUH «aTOMHbIV BEC».

MpumeyvyaHwune - MNpyn NCNoOMb30BaHNM 3TUX JAHHbBIX A1 BbIYUCNEHWNA BbIGPOCOB
BpeAHbIX BELLECTB B COOTBETCTBUU € 5.5.4.3 NTOroBble pe3ynbTarbl MOryT 6bITb OT/IMYHbI OT
pe3ynbTaToB, MOJyYEHHbIX HA OCHOBE TabNINYHbIX AAaHHbIX U NPUBEAEHHbBIX B COOTBETCTBUMK C 5.5.4.2.
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D.2 Bbi6poChl ra3006pa3HbliX BpeAHbIX BeWwecTB — AN3e/1bHOE TON/IMBO

Heobxogumble AN BbIYWUC/AEHUS  MFHOBEHHbIX MacCOBbIX BblIOpPOCOB BpefHbIX BeLecTB
JKCNepuMeHTaNbHble AaHHble, MOMyYEHHble Ha OTAe/IbHbIX TOYKaX WCMbITATe/IbHOro uukia (C 4acToToW
Bblbopkn 1 Tu), npeacTtaBneHbl B Tabnuue D.2. B gaHHOM npumepe KoHueHTpauum CO u NO,; 6biamn
onpeaeneHbl B Cyxvx oTpaboTaBLimnx rasax, a HC - BO BnaxHbIx. KoHUueHTpauua HC npuBegeHa nNo nponaxy
C3 1 fo/kHa ObITb YMHOXeHa Ha Tpu, 4TobObl NOMyunMTb 3kBMBasieHT C1. [lMpoueaypa BbluMCAeHUA
MOEHTUYHA ANsA APYrvMX ToYeK umkna.
Ta6nunuyua D.2

Ta A Ha., IVaa. QramK Qrt) CGen Ceco.c. QVIOX (
K r/kr KBT-4 Kr/c Kr/c Kr/c YHM YHM YHM
(mkn/n) (mkn/n) (mkn/n)
295 8.0 40 0.155 0,150 0.005 10 40 500

Mcnonb3yemblil cocTaB TonnvBa npuseseH B Tabnuue D.3.
Ta6nunuya D3

KomnoHeHT MonsapHoe oTHolweHne % no macce
H o= 1.8529 iValf = 13,45
C /3=1.0000 WEET = 86.50
S y = 0.0002 v gam = 0,050
N 6 = 0,0000 Hagel = 0,000
o £=0,0000 wEP3 = 0.000

a) LWar 1. Koppekuunsa Ha cyxoe / BfaxHoe cocTtosiHue (cm. 5.5.5)
dopmyna (15): k,= 0.055584 -13.45 - 0,0001083 86,5-0,0001562 «0,05 = 0,7382.

12434.8+ 11112 1345 200
dopwyna (18): KK = 1- 0148 4 0085- 0.9331.
7734+ 1,2434.8+ .0,7382 »1000

®dopmyna (17): cco.c(cyxoii) = 40 =0,9331 = 37,3;
CweH, (cyxoit) = 500 0.9331 = 466.6.
O6a pe3ynbTaTa BblpaXeHbl B HaCTAX Ha MWAIMOH (MKN/N).
b) LWar 2. Koppekuusa NO* no Temnepatype n BnaxHocTtn (cm. 5.5.6)

dopmyna (23): k. D = F 2 0,9654
1-0,0182-(8,00-10,71 +0)0045- 295-2(98

c) War 3. BbluncneHme MrHoBeHHbIX MacCOBbIX BbIGPOCOB BpeHbIX BELWECTB, UCNO/b3yA
3HayeHue n us Tabanuybl 3 (cMm. 5.5.4.2)
dopmyna (9):
THC)= 0,000478 «10 3 -0.155 = 0,00222;
Tco,= 0.000 966 «37.3 0.155 = 0,00558;
mNQ., = 0.001587 m466.6 +0,9654 0.155 = 0,1108.
Bce Tpu pe3synbTata BblpakeHbl B rpaMmMax Ha CeKyHAy.
d) War4. iHTerpypoBaHe MrHOBEHHbIX BbIOPOCOB BpeAHbIX BELLECTB 3a BeCb LK (cM. 5.5.42)
Cnepyrouve BbluvcnieHna npegnonaratoT umkn ETC 1800 ¢ M HEM3MEHHbIE 3HAYEHUSA MIHOBEHHbIX
BbIGPOCOB BpeAHbIX BELeCTB B KaXA0W Touke Lukia.
dopmyna (9):
Von
".c =£0,00222 =3"% ;

lkao
"co m £ 0,00558 = 10.04 ;
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HZT
mNX =~ 0,1108 =199,44 »

Bce Tpu pesysbTaTa BblpaXeHbl B r[paMMax Ha UCMbITaHUe.
0) War 5. BbluncneHue yaenbHbIX BblI6poCcoOB BpeAHbiX BewecTB (cMm. 5.5.7)
dopmyna (25):

AC=— =0,10;
40

CO=1™1=0.25;
40

NOx = 1R = 4 90,
A 40

Bce Tpu pe3ynibTaTta BblpaKeHbl B rpaMmax Ha KuioBaTT - yac.

D.3 BbIGpOChI YacTuly - an3esibHoe TON/ANBO

M3mepeHus yacTul, OCHOBaHbl Ha NpUHLMNe cbopa YyacTul, 3a BECb LMK C U3MEPEHUSMUN PacxonoB
npo6bl Mbl 1 NoToka GiD( Ha KaxAol Touke uukna. BbluncneHne B oot 3aBUCUT OT UCMNOSIb3YEMOIA CUCTEMbI.
B Hwmxecnegytouwiem npumepe 3TO cUCTeEMa C U3MEPEHUAMWU MOTOKa B COOTBETCTBUM C MEeTOoAOM IO
nepeyucneHuto a) 5.6.5.

JKcnepuMeHTa/IbHbIE flaHHble NpeacTaBfneHbl B Tabnuue D.4.
Ta6bnwunuya D4

Wiaa. AT, * U.rv 13 h Qmian. ft T, TIC
KBTY Kr/c Kr/c Kr/c Kr/c mr Kr
40 0.155 0.005 0.0015 0.0020 1.700 1.515

a) War 1. BbluncneHue w %ir(cm. 5.6.5)

0,002
®dopmyna,29): rm = (00 (i _ 0>0015) =4.

dopmyna (28): =0,1554 =0,62 «r/c.
(%)
dopmyna (27): Tbhi( = ]F0,62 = 1116 Kr Ha UCMbITaHKe.
Ji
b) War 2. BeluncneHme maccoBbiX Bbl6pocoB vactuy (cMm. 5.6.5)

dopmyna (26): TBN = — -—----11f- = 1,252 1 Ha ncnbITaHve.
1,515 1000

c) War 3. BbluncneHune ygenbHblX BbI6pocoB yacTtuy (cM. 5.6.6)
1252

dopmyna (32): PM = -"4-1-6“: 0,031 r/kBT u.
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MpunoxeHno A
(cnpaBou4HOE)

CBefleHNs 0 COOTBETCTBUMU CChIJIOYHbIX MEXAYHapOAHbIX CTaHAAPTOB HaUuMOHaNbHbLIM CTaHAapTam

Poccuiickoii ®depepauunn

Ta6nwunuya A1

O603HaueHne CCbI/IOYHOTo CreneHb O603HaueHne 1 HauMeHoBaHne
MexXayHapoaHOoro ctaHgapTta COOTBETCTBUSA COOTBETCTBYIOLENO HaLMOHA/IbHOTO CTaHAapTa
MNCO 5167-1 MOD FOCT 8.586.1-2005 (MCO 5167-12003)

«ocypapcTBeHHasn cuctema obecneyeHus
eflMHCTBa N3MepeHuii. iamepeHne pacxoga u
KO/IMYecTBa XMAKOCTel 1 ra3oB C NOMOLLbIO
CTaHAAPTHbIX CyXaloLWwmx ycTpoiicTs. YacTb 1.
MpuHUMN MeToAda M3MepeHuit 1 obune
TpeboBaHNS»

NCO 5725-2 0T FOCT P MCO 5725-2-2002 «TOYHOCTb
(NpaBUNBLHOCTL M NPeLU3NOHHOCTb) METOA0B U
pe3ynbTaToB M3MepeHuii. Yactb 2. OCHOBHOI
MeTo/, onpepesieHns NoBTOPSEMOCTU U
BOCMPON3BOAUMOCTI CTaHAAPTHOINO MeToa
N3MepeHunii»

MNCO 8178-5:1998 0T FOCT P WNCO 8178-5-2009  «/[suratesu
BHYTPEHHEro cropaHus nopluHeBble. 3mepeHne
BbI6GPOCOB BpeAHbIX BewecTB. YacTb 5. Tonnuea
ONA UCnbITaHNA»

SAE paper 770141 - *
SAEJ 1936:1989 - *
SAE J 1937:1995 - *

COOTBETCTBYIOWMIA  HaUMOHa/IbHBLI ~ CTaHA4apT oTcyTcTByeT. [0 ero yTBepXAeHus
pekoMeHayeTCs WUCMOob30BaTb MNEpPeBOf Ha PYCCKMI S3blK AAaHHOrO MexXAyHapoAHOro craHgapTa.
MepeBoA [aHHOTO MeXAyHapoAHOro cTaHgapTa HaxoauTcss B defepasibHOM MHAOPMALVIOHHOM
hOHAE TEXHUYECKUX PernaMeHToB U CTaH4apTOB.

MpumeyvaHnune-B HacToslwen Tabnuue WCNoMb30BaHbl Criefylowme  YC/ioBHble
0603HaYeHns cTeneHn CoOoTBETCTBUA CTaHAAPTOB:

- IOT - ngeHTNYHbIE CTaHaapThl;

- MOD - moguduvunpoBaHHble CTaHAapThbI.
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