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MpeaucnoBue

Llenv n npyHumnbl ctangapTmsaummn B Poceuinckon denepaumm yctaHoBneHbl PeaepanbHbiM 3aKOHOM OT
27 nekabps 2002 r. Ne 184-d3 «O TeXHUYECKOM perynnupoBaHuny», a NpaBuna NPpUMEHEHU HauMOHamNbHbIX
cTaHgapToB Poccuiickon ®epepaumm — FOCT P 1.0—2004 «Cranaaptusaums B Poccuiickoi ®enepaumm.
OCHOBHbIE MOMNOXEHNSA»

CBepeHuA o cTaHaapTte

1 NMOArOTOBIEH Bcepoccuiicknm Hay4yHo-UccneaoBaTenbCckM MHCTUTYTOM CTaHAAapTU3aLmm 1 cep-
™MrKaummn B MawmHocTpoernn (BHAMHMALL) n OAO «Hay4Ho-nccnenoBaTenbCkuiA TPAKTOPHbINA MHCTUTYT
HATW»

2 BHECEH BHNMHMALL

3 YTBEPXOEH W BBEAEH B OENCTBUE Mpukasom benepanbHOro areHTCTBa Mo TEXHMYECKOMY
perynvpoBaHunio n metponorm ot 25 oktabpsa 2005 r. Ne 261-ct

4 Hacrtoawwmi ctaHaapT ABnseTcs MoANULMPOBaHHBIM NO OTHOLIEHUIO K MpaBunam EQK OOH Ne 96
(ekntovas nonpasku cepun 01) «kEanHO0GpasHble NpeanucaHns, Kacalowmecs oprumanbHOro YTBEPKAEHUNA
AsuraTtenew ¢ BoCnnaMeHeHeM OT CKaTHsA AN YCTAHOBKU HA CeNbCKOXO3AMCTBEHHBIX U NECHbIX TPAKTOpax u
BHEJOPOXXHON TeXHWKE B OTHOLLEHWW BbiOPOCOB 3arpsa3HAIWMX BELEeCTB 3TUMK Asuratenamm («Uniform
provisions concerning the approval of compression ignition engines to be installed in agricultural and forestry
tractors and in non-road mobile machinery in regard to the emission of pollutants by the engines», MOD). Mpwn
3TOM JOMNONHUTENbHblE cnoea (bpa3bl, pasaen 1a nnpunoxexune X), BKNIOYEHHbIE B TEKCT CTaHAaPTA ANA yye-
Ta 0COGEHHOCTM HALMOHaNbHOWN CTaHAAPTU3aLmMK, BbiAeNeHbl KYPCUBOM

5 B3AMEH rOCT P 41.96—99 (Mpaesuna ESK OOH Ne 96)

UHbopMayus 06 usMeHeHUAX K HacmosiweMy cmaHOapmy nybnukyemcsi 8 exe200HO uzdasaeMoM
UHGhopMayUOHHOM yKka3amene «HayuoHarnbHele cmaHAapmbi», @ MEKCm U3MEeHeHUU U 1onpasoK — 6 exemMe-
CSAYHO U30asaeMbiX UHGHhOPMaYUOHHLIX yKa3amensix « HayuoHanbHbie crmaHdapmel». B cnyyae nepecmompa
(3aMeHbI) unnu ommeHbl Hacmosiwezo cmaHdapma coomeemcemeyioujee yeedomneHue 6ydem onybnukoeaHo
8 exxeMecsi4Ho u3dasaeMoM UHGHOPMAYUOHHOM ykasamese «HayuoHanbHblie crnaHOapmbl». Coomeemcemey-
rowjas uHghopmauus, yeedoMrieHUe U MeKcMbl pa3mewalomcesi makxe 6 uHghopMayuoHHoU cucmeme obujezo
nosib308aHus1 — Ha oghuyuansHoOM calime HayuoHanbHoeo opeara Pocculickol ®edepayuu no cmaHdapmu-
3ayuu e cemu UumepHem

© CranpaptmHcopM, 2006

Hacroawmi ctaHaapT He MOXeT ObITb NONHOCTLIO MNN YACTUYHO BOCNPOM3BEAEH, TUPaXXMPOBaH U pac-
NPOCTPaHeH B kayecTee OnLUManbHOro n3aanHna 6e3 paspeleHna deaepanbHOro areHTCTBa Mo TEXHUYECKo-
MY PerynuposaHuio 1 MeTponormm
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(MpaBuna E3K OOH Ne 96)

HAUMWOHANBbHBLIA CTAHOAPT POCCUMNCKONW SGEREPALMUM

EAUWHOOBPA3HbIE NPEANUCAHUSA, KACAIOLWMECA ABUIATENEN
C BOCMNAMEHEHUEM OT CXATUSA, NPEOQHA3HAYEHHbIX
ANl YCTAHOBKU HA CENbCKOXO3ANCTBEHHbLIX U IECHBIX
TPAKTOPAX U BHELLOPO)XXHOW TEXHUKE, B OTHOLUEHMW BbIBPOCA
BPENHbIX BELLLECTB 3TUMU NBUITATENAMU

Uniform provisions conceming the approval of compression ignition engines to be installed in agricultural and forestry
tractors and in non-road mobile machinery in regard to the emission of pollutants by the engines

Nara seBeneHms 2008—01—01

1 O6nacTb NpUMEHeHun

HacTosawmi ctaHaapT NPUMEHRAIOT B OTHOLLEHUN BLIGPOCOB ra3oo6pa3sHbiX BpeAHbIX BELLECTB U BPeAHbIX
4acTuL, Asuratenen ¢ BOCNNaMmeHeHNeM OT CXKaTUA, NCNONb3yeMblX:

1.1 Ha TpaHCNOPTHbIX cpeacTBax kateropum T* ¢ YCTaHOBNEHHOM NONE3HON MOLWHOCTLIO Gonee 18 kBT,
HO He 6onee 560 kBrT;

1.2 B TexHWKe, NPpeaHa3HaYeHHON N NPUFOAHOM ANA NepeaBMKEeHNA UNW NepeMeLLIEHUA NO rPYHTY, byab
TO Mo Aopore unn 6e300poXbIo, C YCTAHOBNEHHOW NONe3HOM MOLLHOCTLIO 6onee 18 kBT, HO He Gonee 560 kBT,
3KCMNyaTPyeMom B pasHbIX CKOPOCTHbIX PeXnmax, BKNIoYan cneayowme MexaHuambl, HO He OrpaHUYMBasCh
nmu:

1.2.1 npombilineHHble BypoBble YCTaHOBKWU, KOMNPECCOPb!;

1.2.2 cTpouTEnNbHYIO TEXHUKY, BKNIOYas NOrPY34MKN Ha KONECHOM XoAay, 6ynbao3epbl, TPaKTOpb! Ha ryce-
HUYHOM XOAY, MOrpy34MKN Ha 'YCEHUYHOM XOAY, aBTOMNOrPY34UKH, NPY30Bble aBTOMOGUNN NOBLILLEHHON NPOXO0-
OUMOCTWY, rMapaBnuyeckme 3KCKaBaTopbl;

1.2.3 MaLwwmHbl 1 06OpPYAOBaHME ANSA NECOCeYHbIX PaboT M NECO3aroToBKK;

1.2.4 camoxopHble CENbCKOXO3ANCTBEHHbIE MALLMHDI;

1.2.5 norpy3ovHO-pasrpy3oUHble CPeacTBa;

1.2.6 [OPOXHO-PEMOHTHYIO TEXHUKY (aBTOrpeiaepbl, JOPOXKHbIE KaTK1, ac(hanbToyKNaaymkm);

1.2.7 CHErooYNCTUTENBHYIO TEXHUKY;

1.2.8 TexHunyeckme cpeacTBa Ha3eMHOro obCnyXxvBaHWA B asponopTrax;

1.2.9 nHeBMAaTMYECKNE NOABLEMHUKN;

1.2.10 aBTOKpaHbI.

1a HopmamueHbie cCbinku

B Hacmosuem cmaHOapme ucnonb308aHbl CChbIIKU Ha criedyrouue cmaHoapmel:

FOCT P 41.24—2003 (Mpasuna ESK OOH Ne 24) EQuHoobpa3Hbie npednucarusi, Kacaroujuecs:

| Cepmucpukayuu dsuzameneli ¢ 80CMIaMEHEHUEeM Om Cxamusi 8 omHoweHuu ObimHocmu; 1l Cepmucbu-
Kayuu asmompaHcropmHbix cpedcme 8 OMHOWEeHUU yCmaHOo8KU Ha HUx 0sueamersiell ¢ 80CrIaMeHeHUeM om
cxKamusi, cepmugbuyuposaHHbIx no muny koHempykuyuu; [l Cepmucgbukayuu asmompaHcnopmHbix cpedcms ¢
dsuzamensaMu ¢ eocrnfaMeHeHuUeM om cxamusi 8 omHoweHuu ObiMHocmu; IV UsmepeHus MouwHocmu
Osueamernel

FOCT P 41.85—99 (Mpaesuna EGK OOH Ne 85) EduHoobpasHbie npednucarus, kacaroujuecs oghuyu-
anbHo20 ymeepxoeHusi 0suezameneli 6HyMpPeHHeao ceopaHus Uniu cucmeM sfiekmpomsiau, npedHasHaqeH-

*

Onpepenenue kateropuin — B cootseTcTBumn ¢ FOCT P 52051—2003 «MexaHu4eckune TpaHCNopTHbIE cpea-
cTBa v npuuensl. Knaccudukaums n onpegeneHuns».

U3paHue odmumnansHoe
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HbIx 0151 npusedeHUst 8 O8UXKEHUE MeXaHUYeCKUX mpaHCcnopmHbIx cpedcmes kameeopuli M u N, 8 omHoweHuu
u3MepeHUsi Noe3Hol MOUWHOCMU U MakcuMabHoU 30-MuHymHoU MOWHOCMU cucmeM afiekmpomsiau
FOCT P ICO 5725-1—2002 To4HOoCMb (MpasunsHOCMb U MPeyu3UOHHOCTL) Memodos U pesynbma-
mos usmMeperul. Yacme 1. OCHOBHbIE NOM0XeHUs U onpedeneHus
FOCT 18509—88 [Ausenu mpakmopHkie u kombaliHoebie. Memodbi cmeHA08bIX ucrbimaHull

IMpumedaHue—lpu nons3o8aHuU HaCMOAWUM CmMaHOapmoM LenecoobpasHo rposepums Oelicmsue CCbi-
TI04HBIX CMaHOapmos 8 UHGHOPMAaUUOHHOU cucmemMe obWe2o MoMb308aHUA — Ha 0GhULUUANLHOM calime HayuoHanbHo20
opeaHa Pocculickol @edepayuu rno cmaxHdapmu3ayuu 8 cemu MIHmepHem unu o exe2o00Ho u3dasaeMomMy uHghopMayu-
OHHOMY yKa3amenio «HayuoHansHbie cmaHoapmbi», KOmopbiil OfyGUKO8aH o COCMONHUK Ha 1 AHeaps meKywezo 20-
0a, U 110 COoMeememeyoUUM eXeMeCA4YHO U30asaeMbiM UHGHOPMaUUOHHBIM yKazamenaM, OrlybnuKo8aHHbIM 8 MeKyuweM
200y. Ecnu ccbinoqHbill cmaHOapm 3aMeHeH (U3SMeHeH), mo npu ofb308aHUU HacCMoAWUM cmaHdapmom criedyem pyKo-
800cme08ambCs 3aMeHeHHbIM (U3MEeHEeHHbIM) cmaHdapmom. Ecnu cebinoqHbili cmaHdapm ommeHeH 6e3 3aMeHbi, mo rio-
JIOKEHUE, 8 KOMOPOM OaHa CCbINIKa Ha He20, MPUMEHSIEMCSA 8 Yacmu, He 3ampazusaiouieli amy CCbifIKy.

2 TepMuHbI U onpeaeneHus, 0603HaYeHUA, COKpaLLleHun

B HacTOAWEM cTaHAapTe NPUMEHEHBI crneayiowmne TEPMUHBI C COOTBETCTBYIOLLMMU OnpeaeneHnsaMu:

2.1 ncnbiTanua guratens (test of an engine): UcnbitaHna Tvna gsuratens nnu cepum Asuratenen B
OTHOLUEHWUN YPOBHA BbIGPOCa ra3oobpasHbix BpeAHbIX BELLECTB M BPEAHbIX YacTuL, 3TUMW ABUraTensMu.

2.2 pBuratenb Cc BOcNNaMeHEHUEM OT CXaTua (compression ignition engine): [suratensb, pabotato-
LM NO NPUHLUMNY BOCNNaMEHeHNe OT CXaTna (HanpuMep, An3ens).

2.3 tun(bl) aBuratenen (engine type): Kareropmws apuratenem, He OTANHAIOLWMXCA NO CYLLLECTBEHHbIM
XapaKkTepucTukaM aABuraTens, ykazaHHbIM B pasaenax 1—4 npunoxeHna A K HacToALEMY CTaHaapTy.

2.4 cemeiicTBO ABUraTeneh (engine family): O6beanHeHHbIE NPeANPUATMEM-U3TOTOBUTENEM B OHY
rpynny ABuraTeny, KOTopble NPeAnonoXnTENbHO BCNEACTBNE CBOEN KOHCTPYKLMN MMEIOT aHanNorn4Hble Xxapak-
TepUCTUKM BbIDPOCOB BPEAHbIX BELLECTB C OTPAGOTaBLUMMM ra3aMmn UK COOTBETCTBYIOT TpeboBaHNAM pasae-
na 7 HacTosLwero craHaapra.

2.5 ncxoaHbin aBuratensb (parent engine):. [suratenb, OTOGPaHHbIN M3 cCepun ABuratenen Takum
06pa3om, 4Tobbl OH COOTBETCTBOBAN TPebOBAHNAM, yKa3aHHLIM B NPpUNoXeHun b kHacTosALweMy cCTaHaapTy.

2.6 BpegHble razoobpasHble BelecTBa (gaseous pollutants): BewecTsa, BbiGpacbiBaeMble ¢ OTpa-
GoTaBLIMMM ra3amu B BUAE OKCWAA YINepoaa, YriieBOoAOPOAOB (BbipaxeHHbIX B akensaneHTe CqH, g5) 1 oken-
N0B a30Ta (BbIPaXEHHbIX B 3KBMUBaNeHTe anokcuaa asota NO,).

2.7 BpegHble YacTuubl (particulate pollutants): KomMnoHeHTbl 0TpaboTaBLUMX ra3oB, COGpaHHbIe KOH-
KpeTHOW hmnbTpyloLLei cpeaow nocne pasbaeBneHns oTpaboTaBLUKNX ra3oB ABUraTens YNCTbIM OTHUNBLTPO-
BaHHbIM BO34YXOM TakuM o6pa3oMm, 4Tobbl TemnepaTtypa cmecu He npesbiwana 325 K (52 °C).

2.8 nonesHasa MmowHocTb (net power): MOLHOCTb, NONYyYeHHAA Ha UCMbITaTENLHOM CTEHAE Ha XBOC-
TOBVKE KONEHYaToro Bana unu ero akBUBaneHTe n namepsemMas B COOTBETCTBUM C METOAOM M3MEPEHMNS MOLL-
HOCTW QABWrateneil BHYTPEHHEro CropaHus, ycTaHaBMnMBaeMblX Ha aBTOTPAHCMOPTHbLIX CPEeACcTBaXx no
rOCT P 41.85, ncknioyas MOLWHOCTb BEHTUNSATOPA CUCTEMbI OXNaXAEHUA ABUraTeNs, Ha MPaHCMoPMHbIX cpe-
dcmeax kamezopuu T u caMOXOdHbIX CeNIbCKOX0351CmeeHHbIX MawwuHax— o FOCT 18509, cy4eToM ycnoBuii
MCMbITaHNS 1 3TANOHHOTO TOMNMBA, YKa3aHHbIX B HACTOSLLEM CTaHAapTe.

2.9 HOMMHanbHasa YacToTa BpaleHus (rated speed). MakcumanbHas 4acToTa BpaLLeHWs KoneH4a-
TOro Bana AsuraTtens ¢ NonHOM Harpy3skowm, Aonyckaemas perynaTopoM 1 ykazaHHasa NpeanpusaTMeM-m3rotosu-
Tenem.

2.10 npoueHTHas Harpy3ka (per cent load): YacTb MakcMManbHOro KpyTALLEro MOMeHTa, AocTUrae-
MOrO Mpw onpeaeneHHoN YacToTe BpalleHus aBuraTens.

2.11 MaKkcumanbHbIA KPYTAWMA MOMEHT (maximum torque): HamGonbliee 3HayeHWe KpyTALIero
MOMEHTA, yKa3aHHOe NPeanpUATUEM-U3rOTOBUTENEM, AOCTUraeMoe ABuratenem npy paboTe no BHeLLHeN CKo-
POCTHOWM XapaKTepUCTHKe.

2.12 npomMexyToyHana YacToTa BpalueHua (intermediate speed): YacroTa BpalleHUs KONEHYaTOro
Bana ABuratens, COOTBETCTBYIOWAA OAHOMY M3 CrieayloWwmX TPeGOBaHWi:

- ANA ABUratenemn, KoTopble NpeaHasHadveHbl Ana paboTbl B Npeaenax usMeHeH s YacToTbl BpalleHna no
KPVBON U3MEHEHMNA KPYTALLEro MOMEHTa C NONHON Harpy3kom, NPOMEXKYTOUHOM 4aCTOTOW BpaLLeHUA ABNAETCA
yKa3aHHbIN MakCUMAarbHbINA KPYTALLMIA MOMEHT, €Cn OH AocTUraeTca B npeaenax 60 %—75 % HOMWHaNbLHOW
4acTOThbl BPaLLEeHUs!;

- €CNN YKa3aHHbIN MaKCUMaNbHbLIN KPYTALLUMIA MOMEHT OCTUraeTca Npu 3HavyeHun MeHee 60 % HOMU-
HarbHOMN YaCTOTbI BPALLEHMS, TO NPOMEXYTOUHANA YacToTa BpaLleHus coctasnsaeT 60 % HOMUHANbLHON YacTo-
Tbl BPaLLEHUS;

2
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- €CNN YKa3aHHbIN MaKCUManbHbIN KPYTALLMA MOMEHT AOCTUrAeTCA Npu 3HauYeHum 6onee 75 % HomK-
HaNbHOM YaCTOTb! BPaLLEHNA, TO MPOMEXYTOUYHAS 4acTOoTa BPaLLEHUA COCTaBNAET 75 % HOMUHANbHOW 4acTo-
Thl BpaLLeHus.

2.13 xommepumnanusauma: NpenocraBneHne nsgenus, 0XBaTbiBaEMOro HaCTOALLMM CTaHAAPTOM, Ha
PbIHKE CTPaHbl 32 COOTBETCTBYIOLLYIO NNaTy unn 6ecnnaTHo ¢ Lenbio ero pacnpocTpaHeHnsa ufmnm cnonb3oBa-
HUA.

2.14 B HacTosillleM cTaHAapTe NpUMeHeHbl cneaylowne 0603Ha4YeHNA U COKPaLLIEHNS

2.14.1 O603HauYeHNA N eanHULIbI N3MEPEHNA NoKasaTenen, onpeaenaemMbiX Npu UCMbITAHNUAX (CM. Tab-
nuiuy 1).

Tat6nuya 1
O6o3HaveHue
enUHIALIL! MaMEDeHNS HaumeHosaHue nokasatens
noKasaTtens A 4 P
nokasaTtensa
Ap M2 Mnowaak nonepeyHoro ceveHns U30KMHETUHECKOro NPobooTOoPHUKA
Ar m2 MnoLank NoONepeyHoro ceveHNs BbINYCKHOW TPYObI
aver CpeaHeB3BeLleHHble BEMUYUHDI:
M3y pacxon noToKa;
K/ Macca noToka;
r/(kBT - v) yAenbHbIN BEIGPOC
o — YrnepoaHblii kosddULMEHT TonNuea
C, — Yrnepop C,, aKkBUBaNEHTHbIA yrnesoaopoay
conc mMAH—" unn KoHueHTpaums (C UHAEKCOM KOMMOHEHTa)
obvemHas gons, %
conc, mMaH—" unmn PoHOBasA CKOPPEKTUPOBAHHAA KOHLeHTpaLuns
o6bvemMHas pons, %
concy mMAH—" unn KoHueHTpauusa pasbasnstoLlero Bosayxa
obvemHas gons, %
DF — KoathpuumeHT pasbasneHus
Ja — JlaGopaTopHbIin aTMOChEpHBIN KOIMMDULNEHT
Fey — YaenbHbIn KO3hMULMEHT TONNUBA, UCNOMNb3YeMbIA ANS pacyeTa BNaXXHOro
COCTOSIHWS! MO CYXOMY COCTOSIHUIO
Garw Kr/d MaccoBhblii pacxog Bo3ayxa Ha Bycke BO BNaXXHOM COCTOSIHUN
Garp Kr/y MaccoBhblii pacxog Bo3ayxa Ha BMycke B CyXOM COCTOAHWA
GoLw Kr/y Pacxopn pasbtasnswoLlero Bo3gyxa BO BMaXHOM COCTOAHNU
Geprw Kr/y 3KBUBaNEHTHBI MacCoBI pacxoa pasbaBneHHbIX oTpaboTasLwmx rasos BO
BNaXXHOM COCTOSIHUU
Gexhw Kr/y MaccoBblii pacxof 0TpaboTaBLUMX ra30B BO BNXHOM COCTOAHUN
GryEL Kr/d MaccoBbIin pacxo Tonnvea
Grotw Kr/y MaccoBbiii pacxon pasbasneHHbIX 0TpaboTasLUMX ra3oB BO BNAXHOM COCTO-
AHUN
Heer r/kr VcxopHas abeontoTHas enaxHocTk 10,71 r/kr ana pacyeta NO, 1 nonpasoy-
HbIX KOSPMPULIMEHTOB HA KOHKPETHYIO BNaXHOCTb
H, r/ kr AGconoTHas BNaXXHOCTb BO3AyXa Ha Bbinycke
H, r/ kr AGconoTHas BNaXHOCTb pa3basnsioLlero Bo3ayxa
i — HuxHWI nHpekc, 06o3HaqaoWwmmn i-i pexxmm
K, it MonpaeoyHblit ko3hdUUMeHT Ha BnaxHocTb aAns NO,
Kp — MonpaBoYHbI KOIPPULMEHT Ha BNAXKHOCTL AN BPEAHbIX YacTuL,
Ky . — MonpaBoYHbIN KO3MPULMEHT NPU NEPEXOAE U3 CYXOro COCTOAHUA BO BNAX-
HOe AnA BO3AyXa Ha Bnycke
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lpodomkeHue mabnuusi 1

0O6o3HaveHune

nokasaTtens

€aUHULblI USMepeHUa

HaumeHoBaHWe nokasarens

nokasarens
Ky 4 —_ MonpaBoYHbIN KOIMPULMEHT NPU Nepexoae U3 Cyxoro COCTOSTHUA BO BNaXHoe
' Ans pa36aBnaoLLero Bo3ayxa
KW e —_ I'IonpaBqubM KOS(*)CbVILLMeHT npu nepexoae N3 Cyxoro coCtoaHUA BO BNaXKHoe
Ans pasz6aBneHHbIX oTpaboTaBLIMX rasos
Ky . — MonpaBoYHbIN KOSPMULMEHT NpK Nepexoae U3 CYXOro COCTOSIHUA BO BNAXHOe
AnAa NepBUYHbIX mpaﬁo‘raeu.mx ra3os
L % KpyTSLLMiIt MOMEHT B NpoLEHTax MakCUManbHOrO KpyTALLEro MOMeHTa
mass r MaccoBblii pacxoa (MHTEHCUMBHOCTb NOTOKA). Yka3aHHoe 0603Ha4eHue UCnonb-
3yeTCA B Ka4eCTBe HWXHEro nHaekca
My, Kr Macca npo6bl pasbaenstoLlero Bosayxa, npoweauwen Yepes UnbTpbl ANA OT-
6opa npob BpeaHbIX YacTuL,
Mgpm Kr Macca npobbl pasbaBneHHbIX oTpaboTaBlMX ra3os, npoweawen Yepes du-
NbTpbl ANA oT6opa npob BpeAHbIX YacTuL,
M, Mmr Oto6paHHas Macca npobbl BpeAHbIX YacTul, B pasbasnsiowiem Bosayxe
Mg Mmr OtobpaHHas Macca npobbl BpeAHbIX YacTul,
D4 kMa [laBneHue HacbiLeHHOro napa npu ucnbitanusax (MCO 3046-1 [1]: Psy)
Py kMa MonHoe 6apomeTpuyeckoe aasnexne (MCO 3046-1 [1]:
P, — NonHoe 6apomMeTpuyecKoe AaBrneHne NPU MECTHBIX OKPY)KAIOLWIMX YCNOBU-
AX; p, — nonHoe 6apomMeTpuyeckoe AaBNeHne NPU UCTILITAHUAX)
Py kMa JaBneHue HacbileHna napa pasbaBnsLero sosayxa
Ds kMa Cyxoe atmocdepHoe aaBneHne
P kBT MoLyHOCTb Ge3 nonpaBku Ha TOPMOXEHUE
Py kBT O6bwasa MoWwHOCTL, nornowaemas BcrnoMoratensHbiM o6opyaoBaHueM, ycTa-
HOBNEHHbIM ANA npoBeAeHUA UCNbITaHUA, KOTOPOe He TpeﬁyeTcsl B COOTBETCTBUU
c2.8
B, kBT MakcumanbHas MOLLUHOCTb (NpunoxeHue A)
P, kBT MOLLHOCTb, U3MEpPEeHHas B Pa3NnyHbIX PeXUMax UCTbITaHns
— KoadbdumupmeHT pasbasneHus
r — OTHoLleHWe nnoLuaaeit nonepeyHoro ceveHns 3okUHeTMYeckoro npo6ooTdop-
HUKa 1 BbINYCKHON TPYObl
R, % OTHOcUTENbHas BNaXXHOCTL BO3AyXa Ha Brycke
Ry % OTHocuTenbHas BMax)HOCTL pasbaensiowero Bosayxa
R — KoadpcounumeHT vyscTeuTenoHocTu FID
S kBT MolyHoCTb, OnpeaenseMas Ha AUHaAMOMETPUYECKOM CTeHae
T, K AbBconioTHasA TeMnepaTypa Bo3Ayxa Ha erycke
Tog K A6conioTHas Touka poch
T, K TemnepaTtypa BO3ayxa NPOMEXYTOYHOro oxnaxaeHus
Tes K WcxopHasa TemnepaTypa [Bo3ayxa, NOCTynaloLero B 30Hy ropexns 298 K (25 °C)]
TscRef K WcxopHasa TemnepaTypa Bo3ayxa NPOMEXYTOYHOrO OXNaXKaeHUs
ValrRD M3y O6beMHbIN pacxop Bo3ayXa Ha BMYCKe B CyXOM COCTOSIHMU
Varw M3y O6beMHbIN pacxoa Bo3ayxa Ha BMyCKe BO BNaXHOM COCTOAHUK
Vo m3 O6bem npobbl pasbasnstoLwero Bo3ayxa, npoLueaLuero Yepes bunsTpel oTéopa
npo6 BpeaHbIX YacTuL,
Voiw M3y O6bemHbI pacxop pa3baBnsioLlero Bo3ayxa BO BNaXHOM COCTOAHUN
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O6osHaveHue

nokasatens

eAUHULbI U3MepeHnusa
nokazartensa

HaumMeHoBaHWe nokasaTens

VEDFW

VEXHD
VEXHW
VSAM

Vtotw
WF

Wee

M3y

M3y
M3y
w3
M3y

O6bemMHbIN 3KBUBaNEHTHLI pacxop pasbasneHHoro oTpaboTasluero rasa Bo
BNaXKHOM COCTOSIHUM

O6bemHbIN pacxoa oTpaboTaBLUMX ra3oB B CYyXOM COCTOSTHUN
O6bemHbIN pacxoa oTpaboTaBLUMX ra3oB BO BNaXKHOM COCTOSIHUM
O6bem npobbl, NpoweaLel Yepes hunbTpbl 0T6opa Npob BpeAHbIX HacTuL,
O6bemMHbIN pacxop pa3baBneHHbIX 0TpaboTaBLUMX Fa3oB BO BNaXHOM COCTOAHUN
TeopeTunyeckunin KO3t PULMEHT BECOMOCTHN pexnma
dakTnyeckuii KOIMMULIMEHT BECOMOCTU penma

2.14.2 0603Ha4YeHMEe XUMNYECKUX KOMMOHEHTOB

C — yrnepop;
CO — okeunp yrnepona;

CO, — awvokenp yrnepona;

CH — yrneBogopoab!;
NOy — okcuapl a3oTa;
NO — okcup asora;
NO, — anokena asoTa;
O, — kncnopog;

C,Hg — aTaH;

PM — BpeaHble YacTuubl;
DOP — anoktundptanar;

CH4 — MerTaH;
C3Hg — nponak;
H,O — BoA3;
PTFE — nonutetpadTopatuneH.

2.14.3 CoxpaweHma

FID — nnamMeHHO-MOHWU3ALMOHHbIN AETEKTOP;

HFID — HarpeBaeMbiit NNaMEHHO-MOHN3ALMOHHbIA AETEKTOP;
NDIR — HeancnepCcUOHHBIN MH(ppaKpPaCcHbIN aHanNu3aTop;
CLD — xeMnnIoMUHECLEHTHBIN AETEKTOP;

HCLD — HarpeBaeMbiit XeMUITIOMUHECLIEHTHBIN AETEKTOP;
PDP — Hacoc ¢ 06beMHbIM perynupoBaHueM;

CFV — 1py6Ka BeHTYpW C KpUTUYECKMM PacxoaoMm.

3 3anBKa Ha UCNbITaHUA

3.1 3anABkaHa ucnbITaHUA ABUraTens Kak oTaeNbHOro TeXHUYECKOro arperata

3.1.1 3anaBKy Ha UCNbITaHUA ABUraTENs UMW CEpUN ABUraTenen B OTHOLLEHUM YPOBHSA BbIGPOCa ra3oo6-
pa3HbIX BpeaHbIX BEWECTB W BpeaHbIX 4acTuL, noaaeT npeanpusaTtme-u3rotoButenb ABUraTtena unu ero Hagne-
Xawmm 06pa3oM yNONHOMOYEHHbIW NPpeaCTaBUTENb.

3.1.2 K 3aaBke npunaraioT B TpEX 3K3eMNnaApax onMcaHue TMna AsuraTens, BKNoYan XapakTepucTukn,
nepeyvncrieHHbIe B NPUNOXeHUU A, n, B COOTBETCTBYIOLLIEM CryYae, XapaKTepucTUKM cepun ABuratenen, nepe-
YUcnNEHHbIe B NpuNoXxeHnn b.

3.1.3 UcnbiTatenbHon nabopatopum, yNonHOMOYEHHON NPOBOAUTL UCTLITAHWUA, NPEeNyCMOTPEHHbIE B
pasnene 5, nomkeH 6bITb NpeaoCTaBneH ABUraTenb, COOTBETCTBYIOLLNIA XapakTepUCTMKaM TUna ABuratens,
KOTOpble onpeneneHbl B npunoxeHun A. Ecnv ucnoitatensHas nabopartopus onpeaenur, YTo NpeaocTaBneH-
HbIN ABUraTenb He OTPaXkaeT NONHOCTLIO CEPUIo ABUraTenen, ykasaHHyIo B npunoxeHnm b, To apnauncnoiTaHna s
COOTBETCTBMM C pa3nenoM 5 npeaocTaBnaloT ApYron ABuratenb 1, B Cny4yae Heo6xoaNMoCTH, AONONHUTENb-
HbI ABUraTenb.
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4 CooTBeTCTBUE TPEOOBaAHUAM HaCTOSLEro cTaHAapTa

4.1 Ecnuasuratenb, NpeaocTaBneHHbIV Ha UCTIbITaHNA B COOTBETCTBUM C 3.1, ynoBneTBopseT Tpe6oBa-
HMAM 5.2, TO AaHHBbIV TUN ABMraTena unNn cepyio ABUraTenen CYNTaOT COOTBETCTBYIOLMMMU TPeGOBaHNAM
HacTosALWero ctaHpapTa.

4.2 Hakaxaom aeuratene, COOTBETCTBYIOLLEM TUIY UAWN CEPUN ABUraTENEei, NCNbITAHHOMY Ha OCHOBa-
HWUN HACTOALEro CTaHAapPTa, AOMKHA ObITb NPOCcTaBneHa Mapkupoeka B Buae byke ot D oo G, ykasbiBaloLwmx
ypoBeHb BbIGPOcos (5.2.1), AN KOTOPOro ABMraTenb UNU Cepua ABvratTenei GbINU UCTILITaHbI.

4.3 Ha psuratene, UCNbITAHHOM KaK Ha TEXHUYECKOM arperarte, AOMKHbI GbiTb MPOCTaBNEHbI:

- TOBAPHbIN 3HAK NN TOProBOe HaMMEHOBaHME NPEANPUATUA-U3FOTOBUTENNA ABUraTens;

- KOA ABWraTens NpeanpUATUA-M3rOTOBUTENS.

4.4 3TN 3HaKMN OOMKHbI ObITb YETKMMU N HECTUPAEMBIMK.

5 TexHuuyeckue TpeOGoBaHUA U MeTOAbLI UCNLITAHUN

5.1 O6uwme nonoxeHnA

KoMnoHeHTb! ABUraTens, cnocobHble BNUATb Ha BbIGPOCH! BpeAHbIX ra3000pasHbIX BELLECTB U BPpeaHbIX
4acTUL, AOMKHbI ObITb CNPOEKTUPOBAHbI, CKOHCTPYUPOBaHbI M YCTAHOBNEHbI TaKMM 06pa3oM, YTOGbI B yCNOBK-
AX HOPManbHOW 3KCNNyaTaumn Asuratenb, HECMOTPS Ha BUOPaUMIO, KOTOPON OH MOXET OblTb NOABEPTHYT,
COOTBETCTBOBaN TPe6OBaHUAM HACTOALLEro CTaHaapTa.

5.1.1 TexHnyeckne mepbl, NpeanpMHUMaeMble NPeanpPUATMEM-U3roTOBUTENEM, A0MKHbI 0becneunsaTb
appeKTUBHOE OrpaHNYeHne yKasaHHbIX BbIOpOCOB B COOTBETCTBUM C HACTOALLMM CTaHAAPTOM B TeYEHWe BCe-
ro cpoka 06bI4HOW 3KCNNyaTauun ABUraTens NPU HOPManbHbIX YCNOBUAX €0 SKCNNyaTaumn.

5.1.2 TMpwn ncnonb3oBaHMK KaTanMTM4eckoro npeobpasosarens U/mnu NOBYLWKN AN BPeaHbIX YacTul,
npeanpuaTUe-U3roToBMTENb AOMKHO 40Ka3aTb NOCPEACTBOM UCMbITaHUI HA NPOYHOCTb, NPOBOANMBIX Npea-
NpUATUEM-U3rOTOBUTENEM B COOTBETCTBUM C HAANEXaLLen TEXHUHECKOW NPAKTUKON, U NPU NOMOLLUM COOTBE-
TCTBYIOLLMX MPOTOKOMNOB, YTO UMEIOTCA BCE OCHOBAHMUSA CYUTATb, YTO 3TU YCTPOMNCTBA AONONHNTENBHON O4NCTKN
6ynyT OYHKLUMOHNPOBATL HaaNexallnm o6pa3om B TeHeHUe BCEro Cpoka akcnnyartauwm asuratens. Notpe6u-
Tenio AOoMKHa GbiTb NPefoCTaBNeHa COOTBETCTBYIOLLAN rapaHTUs.

5.1.3 [onyckaeTcsa cuctemaTnyeckas 3aMeHa 3Tnx yCTPOMCTB Nochne onpeaeneHHoro nepuoaa aKCny-
atauuu auratens. JioGbie perynupoBKn, PEMOHT, EMOHTaX, YNCTKY UNW 3aMEeHY 3NEeMEeHTOB ABUraTens unm
CHCTeM, OCYLLIECTBNAEMbIE Ha Neproan4ecKon OCHOBE C Lienbio NpeaoTepaLleHns c6oes B paboTe aAsuratens,
OCHaLLEHHOro YCTPONCTBOM AOMOMHUTENBHON OYMCTKY, CneayeT NPOBOAUTL TONBKO B TOM Cryyae, eCnm 310
Heob6X0AMMO C TEXHMYECKOM TOYKM 3peHns Ana obecneveHns Hapnexaliero thyHKUMOHUPOBaHNS CUCTEMbI
KOHTpOnNSs 3a BbiGpocamu. B pykoBoacTBe NO IKCNNyaTaLmm AomkeH ObiTb YKa3aH rpadhuk BbIMONHEHWS onepa-
LM NO TEXHNYECKOMY OBCMNYXMBAHUIO C M3NOXEHMEM COOTBETCTBYIOLUMX FaPaHTUNHbLIX NPEanMCaHui.

5.1.4 CoOTBETCTBYIOLUME BbIAEPXKKM U3 PYKOBOACTBA MO JKCMMyaTaLuW, Kacalolmecs YCTpONCTB(a)
AOMONHUTENBHOM O4UCTKM, AOMKHbI BbITb NPUBEAEHbI B MHOPMAaLMOHHOM AOKYMEHTE, YKa3aHHOM B NpUnoxe-
HuK B.

5.2 TpeboBaHUA B OTHOLWEHUMU BbIGPOCOB BpeAHbIX ra3oo6pa3HbIX BeLecTB

[nsa namepeHuns BbiaenseMblX ABUratTeneMm, npeaocTaBneHHbIM ANs UCTbITaHUA, BpedHblX rasoobpas-
HbIX BELLECTB N BPpeAHbIX YacTuL, MPUMEHSIOT METOAbI, ONUCAHHbIE B AOMNONHEHWUN 4 K Npunoxexunto .

[lonyckaeTcancnonb3oeBaHne Apyrmx CUCTEM UNN razoaHanu3aTopoB, €C OHWU AaI0T pe3ynbTaThbl, 3KBU-
BaneHTHble pe3ynbTaram, Nony4yaemMbiM C UCNOMNb30BaHWEM CNeaYIOLWNX NCXOOHbIX CUCTEM:

- Ana BbIGPOCOB BpPeaHbIX razoobpasHbiX BELLECTB, U3MePAEMbIX B Hepa3baBneHHbIX oTpaboTaBLLnX
rasax, — CUCTema, Noka3aHHas Ha pucyHke [.2;

- ANA BbIGPOCOB BpeaHbIX ra3oobpasHbix BELLECTB, U3MEPEHHbIX B pa3baBneHHbIX 0TpaboTaBLUMX rasax
c1cTeMbl pa3baBneHns NOMHOro NoToka, — CUCTEMa, Noka3aHHasn Ha pucyHke [1.3;

- Ana BbIGPOCOB BpeaHbIX YacTul, — cucteMa pas3baBneHns MONHOrO NOTOKa, MMeLan oTAenbHbIN
OUNLTP ANA KaXO0ro PexXnma n nokasaHHas Ha pucyHke [1.13.

OKBMBaNEHTHOCTb CUCTEMbI ONMPEAENSIOT Ha OCHOBE KOPPENALMOHHOrO NCCNeaOBaHNA paccMmaTprBae-
MO CUCTEMbI M OOHOW NN 6ornee ykazaHHbIX BblLLE CUCTEM C CEMbIO (MW 6onee) UcnbiTaTeNbHbIMU LUKNaMK.

KpuTepwii a3KkBMBaNeHTHOCTM ONpeaensioT B kaUeCTBE COrNacoBaHHOM BenuynHbl + 5 % cpegHeB3BeLLeH-
HbIX BENWYUH NO LMKNaM BbiGpocoB. Vicnonbayembir upkn — no [.3.6.1.

6
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[ina BBeAeHNA HOBOW cuCcTeMbl B [paBuna sKBUBaNEHTHOCTb ONPEeAenAIoT Ha OCHOBE PacYeTOB NOBTOPA-
€MOCTU M BOCNPOM3BOANMOCTH pe3ynbTaTtoB B cooTBeTcTBumn ¢ FOCT P UCO 5725-1.
5.2.1 3HauyeHna BLIGPOCOB BPeAHbIX BELLECTB HE AOMKHBI NPEBLIWATL 3HAYEHUN:
- YKa3aHHbIX B Tabnuie 2 — Ana CepUNHO BbIMyCKaeMbIX ABUraTenem, NOCTaBNEeHHbIX Ha NPOU3BOACTBO
N0 BBEAeHNsa B AeMNCTBUE HACTOALLEro CTaHAapPTa;
- yKa3aHHbIX B Tabnuue 2a — ana Bcex BHOBb NPOEKTUPYEMbIX U MOAEPHU3UPYEMbIX ABUraTENen.

Ta6bnuya 2
Okcup yrnepopa CO Yrnesopopoas CH Okcnab asota NO, BpeaHbie yactuus PM
MonesHas MOWHOCTL P,
kBT r/(kBT - u)
P >130 5 0,54
75< P<130 1,3 9,2 0,70
37< P<75 6,5 0,85
Ta6nuuya 2a
BpeaHbie YacTuLibl
O NO.
TIManasoH Moneaas Okeup yrmepopa CO | Yrnesopopoaws CH Kkeuas azota NOy PM
MOLLHOCTH mowHocte P, kBT
r/(kBT - 4)
E 130 < P<560 3,5 0,2
1,0 6,0
F 75<P<130 50 0,3
G 37< P<75 ’ 1,3 7,0 04
D 18< P<37 55 1,5 8,0 0,8

5.2.2 EcnuoaHa cepus aBuratenen 0XeaTbiBaeT HECKOMbKO ANana3oHOB MOLLIHOCTW, KaK 3TO onpeaene-
HO B COOTBETCTBUM C NpunoxeHnem b, To 3Ha4YeHns BbIGPOCOB MCXOOHOTO ABUraTeNnsa n AopuratTenei Bcex
TUNOB, OTHOCALLMXCA K ABHHON Cepun, AOMKHbI OTBEYaTb 6onee XeCcTKMM TpeboBaHUAM NPUMEHUTENBHO K
6onee BLICOKOMY ANANA30HY MOLLHOCTMH.

6 YcmaHoeka deuzameneli Ha mpaHCIOPpMHbIX cpedcmeax, MaluHax
u o6opydoeaHuu

6.1 YemaHosky dsucamensi npogo0sim 8 coomeememeuu ¢ xapakmepucmukamu dguzamens, npu
3MOM pa3pexeHue Ha snycke U npomueodassieHue ompabomasiwux 2a3068 He OO/MKHO Npesbiiamp yKa3aH-
Hbix 0157 O8uzamerns 8 MpUSIOKEHUU A.

7 NMpoBepka npou3sBoAcTBa

7.1 Tpv npoBeaeHUM NPOBEPKN AOMKHbI GbiTb NPeAOCTaBNEHbI MPOTOKOSbI UCTLITAHWI M JOKYMEHTaLMs
TEXHNYECKOrO KOHTPOMS.

7.2 EcnuypoBeHb kadecTBa ABUratens HeyaoBneTBoOpUTENeH nnm ecnm TpebyeTcs NpoBepyTb HaaeX-
HOCTb A@HHbIX, MPEAOCTaBNAEeMbIX B COOTBETCTBUN € 5.2, TO MPUMEHSIOT CneayioLLyio npoueaypy:

7.2.1 [pvratenb cepMnHOro NpousBoAcCTBa NOABEPraloT WUCMbITAHWUIO, YKa3aHHOMY B npunoxexnun [.
3Ha4veHus BbIGPOCOB OKCUaa yrnepoaa, yrnesoaopoaos, OKCMAOB a30Ta M BbIGPOCOB BPEeAHbIX YacTuL, Mony-
YeHHble B pe3ynbTaTe NCMbITaHUA, HE AOMKHbI MPEBbIAaTh 3HaYeHWI, YKa3aHHbIX B 5.2.1.

7.2.2 Ecnu BbIGpaHHbIi M3 AaHHOW cepun ABUraTeNb He YAOBNETBOPSET TpeGoBaHusaM 7.2.1, To npea-
NpUATHNE-N3roTOBMTENb MOXET NOTPEGOBaTL NPOBEAEHNSA N3MEPEHUIi Ha BbIDOpPKe M3 LlaHHON cepun ABUraTe-
ne, MMeIOLMX Takune e cneuudmKaumm, BkoYawLwen B cebs nepBoHayanbHO BbIGPaHHLIN ABUraTeNb.

7
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Uucno n BbIGOpKM ycTaHaBNUBaeT NpeanpuaTUe-n3roToBUTENb NO CONacoBaHMIO C UcnbiTaTensHon nabopa-
Topueii. Bce aBuratenu, 3a NCKnioveHMeM NepBoHaYvanbHO B3ATOrO ABUraTens, AOMKHbI GbiTb NOABEPrHYTHI
MCMbITaHWI0. 3aTeM Ans Kaxaoro 3arpAsHAIOLLEro BelLecTBa onpeaensioT cpegHeapndmeTnyeckoe x pe3ynb-
TaToB, NONYy4YeHHbIX Ha BbiGopKe. [IBUratenu cepunHoro NPoOU3BOACTBa CHUTAIOT COOTBETCTBYIOWMMYU Tpe6o-
BaHWSIM HacTOSLLEro cTaHAapTa, ecrnm cobnioaeHo ycrnosme

x+kS<I,
D — X .
roe S= =1 (x — ofMH 13 OTAENbHbLIX PEe3yNbTATOB NO BLIGOPKE 1),
n —_—
| — npepenbHOe 3HaYeHKne, ykasaHHoe B 5.2.1, AN KaXaoro paccmaTpuBaeMoro 3arpsisHaioLero
BeWwecTBa;

k — cratnctnyecknin koadhUUMEHT, BbiGMpaemblii B 3aBUCMMOCTM OT 11 YKa3aHHbIN B Tabnuue 3.

Ta6bnuua 3

n k n k n k n k n k

2 0,973 6 0,376 10 0,279 14 0,233 18 0,203
3 0,613 7 0,342 11 0,265 15 0,224 19 0,198
4 0,489 8 0,317 12 0,253 16 0,216

5 0,421 9 0,296 13 0,242 17 0,210

0,860
Ecrmn>20,Tok= .
Jn

7.3 WcnbitaTensHan nabopaTtopna NPOBOAMT UCMLITAHUA Ha ABUraTENsX, YaCTUYHO UMW MOMHOCTbLIO
obKaTaHHbIX B COOTBETCTBMM C TEXHUYECKOW AOKYMEHTaLmMen NpeanpuaTS-N3rotToBuTens.

Ons obecneveHns HEOGXOAMMON YBEPEHHOCTW B OTHOLLEHUW KaXOO0ro NMPOW3BOACTBEHHOIO Y4acTKa
LlenecoobpasHo NPoBOANTL OOHY NPOBEPKY B roA,.



MpunoxeHue A
(obsa3aTenbHoe)

roCT P 41.96—2005

OCHOBHbIe XapaKTepPUCTUKKN ABUraTensa U CBeleHUA, OTHOCALLMECA K NpoBeAeHUI0 McNbITaHUA

vae)

A.1 OnucaHue oBurarens
A.1.1 NpeanpusTne-U3roToBUTENDb

A.1.2 Kopa psuratens npeanpuATUA-M3rotTosBuTens

A.1.3 LMKN: YeTbIpexTaKTHLIN/ABYXTaKTHbIA")
A.1.4 OunameTp umnuHapa

MM

A.1.5 Xop nopwHs

MM

A.1.6 ucno n pacnonoxeHue LUNMHAPOB

A.1.7 O6bem umnuHapos

am

A.1.8 HomunHanbHas YacTtoTa BpalleHus

mMun—1

A.1.9 MakcuManbHbIA KPYTALMIA MOMEHT

H-m

A.1.10 CreneHb cxatus?

A.1.11 OnucaHve cucteMbl CropaHus

A.1.12 YepTex(n) KaMepbl CropaHua 1 ronoBku NOPLUHSA

A.1.13 MuHumManbHoe nonepeyHoe ceHeHne BNYCKHbIX N BbINYCKHBIX OTBEPCTHIA

Mm2

A.1.14 Cucrtema oxnaxpeHun
A.1.14.1 XXuakoctHasa

A.1.14.1.1 XapakTepucTUKM XXMAKOCTH
A.1.14.1.2 LIMpKyNAUMOHHBIN Hacoc (bl): uMeeTcs/oTcyTcTayeT!)

A.1.14.1.3 XapakTepucTnkm unn mapka (1) n Tun (bl) (B COOTBETCTBYIOLLIEM Cly4ae)
A.1.14.1.4 TepepaTouHoe YUCNO (a) (B COOTBETCTBYIOLLEM CRYy4ae)

A.1.14.2 BospywHas
A.1.14.2.1 Komnpeccop: MmeeTca/omy'rCTBye'r‘)
A.1.14.2.2 XapakTepucTUKM UnNn mapka (1) u Tmn (bl) (B COOTBETCTBYIOLLIEM Cy4ae)

A.1.14.2.3 TMepepaTouHoe uyncno (a) (B COOTBETCTBYIOWEM CRyYae)

A.1.15 Temnepartypa, pa3speileHHas NPeanpUATUeM-U3roToBUTeNEM

A.1.15.1 2KnakocTHoe oxnaxaeHue: MakcCuManbHas TeMnepaTypa Ha Bbinycke u3 asuratens K

A.1.156.2 BosgywHoe oxnaxaeHue: KOHTPONbHAsA To4Ka

MakcumanbHas Temneparypa B KOHTPOJIbHOW TOYKe

A.1.15.3 MakcumanbHas TemnepaTtypa Ha BbiIXOAe U3 NPOMEXYTOHHOro OXNaaUTeNs (B COOTBETCTBYIOLEM CRy-

A.1.15.4 MakcumanbHas Temnepatypa oTpaboTaBLuMX ra3os B BbINYCKHON Tpybe (ax) paaoM ¢ BbIBOAHLIM chnaH-

LieM (amm) BbINYCKHOrO konnekTopa (oB) K
A.1.15.5 Temnepatypa Tonnuea:
- MMHUManbHas K
- MaKcUManbHas K
A.1.15.6 Temnepatypa cmasku:
- MUHUManbHasA K
- MaKcUMansHas K

cnyyae)

A.1.16 TypGokomnpeccop: umeeTcs/otcyTcTayeT )
A.1.16.1 Mapka

A1.16.2 Tun

A.1.16.3 OnucaHune cucTeMbl (HanpuMep, MakCUManbHoe AaBneHne, NnepenyckHON KnanaH B COOTBETCTBYIOLLEM

12) HeHyxHoe 3a4epkHYTb.
) YkasaTb AONyCTUMOE OTKINOHEHUe.
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A.1.16.4 TNpomexyTOYHbIN OXNaauTenb: MMeeTCH/OTcyTCTByeT1)
A.1.17 CwucTema Bnycka: MakcumanbHOe AoNyCTUMOE paspekeHne Ha Bnycke npyu HOMUHaNbLHOM YacToTe Bpallie-

Husa asuratens n 100 %-Hoi Harpyske kMa

A.1.18 BbInyckHas cucTema: MakcuMansHoe AoMycTUMoe NpoTUBoAaBneHne oTpaboTaBLUKX ra3os Npyu HOMUHab-

HoW YacToTe BpalleHus apuratens n 100 %-Hoit Harpyske kMNa

A.2 [lononHUTenkbHbIE yCTPOMCTBA NpeAynpeXxaAeHUs 3arpAsHeHnA Bosayxa (eCnu UMetoTcs1)
- onvcaHune u (unu) cxema (bl)

A.3 MNopava Tonnuea
A.3.1 TonnuBHbLIN HacocC
[Nasnexne? nnu gnarpamMma ¢ COOTBETCTBYIOLMMM XapaKkTepucTUKamm kMa

A.3.2 Cucrtema BnpbIiCKMBaHUA TONNUBa
A3.2.1 Hacoc

A.3.2.1.1 Mapka (1)
A.3.2.1.2 Tun (bl)

A.3.2.1.3 lMpounasoauTensHOCTb MM3 2) Ha oAMH XOA MMM LMKN Hacoca npm mun~1 Apn NONHOM

BMAPbICKNBAHUU UNU anarpamma ¢ COOTBETCTBYLLUUMU XapakTepUCcTUKamMu. Wcnonb3yeMblit MeTOA: Ha Asuratene/Ha
HaCOCHOM CTeH,Cle1)

A.3.2.1.4 OnepexeHune BMNpbICKUBaAHNA TONNNBA
A.3.2.1.4.1 Kpuas onepexerns snpbickusaHns?)
A.3.2.1.4.2 Perynuposka®

A.3.2.2 MaTpy6ku cMCTEMBI BNPLICKUBAHUA TONNMUBA

A.3.2.2.1 OnuHa MM
A.3.2.2.2 BHyTpeHHUn AnameTp MM
A.3.3 Cucrema BnpbiCKMBaHUA Tonnunea

A.3.3.1 ®opcyHka (1)

A.3.3.1.1. Mapka (1)

A.3.3.1.2 Tun (bl)

A.3.3.1.3 laeneHne B MOMEHT OTKpbITMSZ) MNKU AnarpamMma C COOTBETCTBYIOLWMMMW XapakTepucTMKamu

TO4YKaM, nnn 3KkBUBaneHTHbIE AaHHbIe

klMa
A.3.3.2 Perynstop
A.3.3.2.1 Mapka (n)
A.3.3.2.2 Tun (b1)
A.3.3.2.3 YacToTa BpalueHUs B MOMEHT Ha4Yana cpabaTbiBaHns npu NONHON Harpy3|<e2) Tl
A.3.3.2.4 MakcumanbHas 4acToTa BpalleHus 6e3 Harpyskn? MuH
A.3.3.2.5 MuHMMAaNLHasA 4acTOTa BPaLLEHWS Ha XONOCTOM Xxoay?) MuH~"

A.3.4 Cucrema nycka xonoagHoro aosuratens
A.3.4.1 Mapka (1)

A.3.4.2 Tun (bl)

A.3.4.3 OnucaHne

A.4 KnanaHHoe pacnpeaeneHue
A.4.1 MakcumanbHbIil X0 KnanaHoB U YrAbl OTKPbITUS W 3aKpbITUSA, onpeaenseMble N0 OTHOLIEHWNIO K MEPTBbIM

A.4.2 VicxoaHbie n/unm perynuposouHble 3asopbl’)

A.5 [ononHutenbHbie cBeAeHUA 06 YCNOBUAX UCTIbITaHUN

A.5.1 3TanoHHoe TonnNnBo, NCMOoNbL3yeMoe ANA UCMbITaHNA
A.5.1.1 LeTtaHoBoe uncno

A.5.1.2 CopepxaHue cepbl

A.5.1.3 MnoTHocTk npu 15 °C3)

" HenyxHoe 3auepkHyTb.
YkasaTb AOMYCTMMOE OTKNOHEHNe.
YkasaTb, ecrnu 370 3HayeHune npeebilaeT 3HadveHue, npeaycmoTpeHHoe B Tabnuue E.1 ¢ yueTom oTHOCAWENCS K

He# cHockn 10.

10
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A.5.2 Cmaska

A.5.2.1 Ucnonb3yemasi cma3ka
A.5.2.2 Mapka (1)

A.5.2.3 Tun (b1)

NPOLIEHTHOE cofiepXkaHne Macna B CMeCU, €Ciu cMaska U TONFIMBO CMEeLUINBaIoTCA
A.5.3 ObopynoBaHue aABUrarens (B COOTBETCTBYIOWEM Clyuae)
A.5.3.1 MNepeuncnexue n nogpobHas naeHTUUKaLUA

A.5.3.2 MoluHocTb, noTpebnsemas Npy pa3nuYHON ykasaHHON 4acToTe BpalleHna ABUraTens (CornacHo cneum-
hukaLmam npeanpUATUS-M3roToBUTENS)

Tabnuya A1

MotpebnsieMan MOLWHOCTL, KBT, Npy YacToTe BpalieHus asuratens

Ob6opynoBaHue
NPOMEXYTOYHON HOMUHANBLHOW

WToro:

1) He ponxHa npeBbiwaTe 10 % MOLIHOCTYW, N3MEPEHHOI NPY UCTIbITAHNN.

A.5.4 OnpepneneHne napameTPoOB PerynupoBaHNUA AUHAMOMETPa

PaspeskeHue Ha Brycke 1 NpoTMBOAABNEHUE B BLINYCKHOW TPyOe ycTaHaBnNMBaloT N0 BEPXHUM npeaernam, ykasaHHbIM
npeanpuATUEM-U3roToBuTeNneM B cootBeTcTeun ¢ 1.2.3 n 1.2.4.

MakcumanbHble 3Ha4eHUs KPYTALLEro MOMeHTa ANs yka3aHHbIX 4acToT BpalleHUA onpeaensioT akcnepuMeHTanb-
HbIM NyTeM ANS pacHeTa 3Ha4YeHUI KPYTALLEro MOMEHTA AN KOHKPETHbIX PEXKMMOB UCMbITaHWIA. MakcuManbHbIA KpYTSLLMIA
MOMEHT ANA YaCTOThl BpaLeHUs NPUUCTIbITaHUU ABUraTenen, KOTOpbie He NpeaHasHaYeHbl Ans paboThbl B AnanasoHe CKo-
POCTI NO KPNBOWN N3MEHEHUS KPYTSLLIETO MOMEHTA C NONHOMN Harpy3Kon, ykasbiBaeT NpeanpuUATUe-U3roToBUTEND.

PerynuposaHue asuratens Ans KaXaoro pexuma UCnbiTaHusl paccunTbiBaloT No hopMyne

L
S = ((PM + PAE)M) — PAE

Ecnu koadppuumnent

BaE 5 0,03,
Py

TO 3HaueHne P,p cneayeT NposepuTh.
A.5.5 PerynuposaHue AMHaMoMmeTpa, kBT:
Tabnuuya A2

PerynuposaHue auHamMomeTpa, KBT, Npu YacToTe BpaweHus

Harpyaka, %

NPOMEXYTOYHON HOMUHaNLHON
10 XXXXXXX
50
75

100

11
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A.6 XapaktepucTuku ABUratens
A.6.1 YacroTta BpaweHun:

- Ha XONOCTOM XOAY (MUHUMAIBHAS). . . . o o v oo oo e e e e e e e e e e e e e e e e e e e MuH~"
SAPOMEMYTOUHAS « &« o v v v v e v et e e e e e e e e e MuH"
SHOMUHAMBHAS . . . o o o ot e e e e e e e e e e e e e e MUH™!

A.6.2 MowHocTb nBuraTenﬂ1 ):

Tabnuya A3

MouHocTb, KBT, Mpu YacToTe BpalleHus
Ycnoeust UcnbiTaHUin

NPOMEXYTOYHON HOMUHanbHON

MakcumansHas usmepeHHas MolHocTb P, kBT (a)

O6wwas mowwHoCTb, NoTpebnsemas obopyaoBaHuem ABUraTens
B cooTBeTCTBUN C A.5.3 P,p, KBT (D)

MonesHas MOWHOCTb ABUraTens, ykasaHHas B 2.8, kBT (¢)

c=a+tb

" ObLee 3Ha4YeHNe MOLLHOCTH, U3MEPEHHON B COOTBETCTBUM C 2.8,

12
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MpunoxeHune b
(oGa3arensHoe)

OCHOBHbIe XapaKTepPUCTUKN cepun aBuratenemn

B.1 MapameTpbl, onpeaensiowme cepurio ABUraTenemn

Cepusa psuratenen MoxeT 6blTb onpeaeneHa ¢ NOMOLLBIO OCHOBHbIX KOHCTPYKLMOHHBIX NapameTpoB, KOTopble
AOMKHbI 6bIT OANHAKOBLIMU ANA ABUraTenei AaHHON cepum. B HEKOTOPbIX CNyYasx MoXeT UMeTb MECTO B3aUMOAONONHS-
eMOCTb NapameTpoB. ATO Takke He06XOANMO YUUTLIBaTL ANS TOrO, YTOOLI B CEpUID ABUraTeNen BKNIOYanu TONbKO ABUra-
Tenum, uMeroLLmMe CXOAHbIe XapaKkTepUCTUKN BbIGpOca BpeAHbIX BELLECTB.

Ansa Toro ytobbl ABMraTenn MoXHO 6bINO paccMmaTpuBaTh Kak OTHOCALLMECS K OAHOM U TOW Xe cepun ABuraTtenen,
OHI AOMKHBI COOTBETCTBOBATL CrieayIoLLeMy NepeyHio OBLIMX OCHOBHBIX NapameTpos!):

B.1.1 PabGouuii umkn:

- ABYXTaKTHbIN

- YeTbIpexTaKTHbIN

B.1.2 Oxnaxpatwwas cpepa:
- BO3Ayx

-BOAa

- Macno

B.1.3 PaGounii o6bem umnuHapa:
- nokasaTtenu paboymx o6bemMoB LMNMHAPOB ABUraTenei He A0MKHbI OTKINOHATLCA Gonee Yem Ha 15 %

- YMCNO LMNMHAPOB ANs AsuUraTenem ¢ yCTponcTBoM, oBecneunsaromm A0NONHUTENBHYIO O4UCTKY OTpaboTasLmx
rasos

B.1.4 MeToa noga4yum Bo3ayxa:
- @CTEeCTBEHHbIN

- NPUHYAUTENBHBLIN

B.1.5 Tun/KoHCTPYKUMSA KaMepbl CroOpaHus:
- chopkamepa

- BUXpesasa kamepa

- HepasaeneHHas kamepa cropaHus

B.1.6 Knanad u pacnonoxeHue oTBepCcTUiA — KOHUrypauus, pasmep 1 Konm4ecTso:
- ronoska umnuHapa

- CTeHKa uMnuHapa

- KapTep

B.1.7 Cuctema nogaum Tonnuea:
- HACOC-TONNMBONPOBOA-(POPCYHKA

- PAAHBIA MHOTONNYHXepPHbIA HAacoc

- pacnpeaenuTenbHbIil HAaCoC

- OQHO3NEMEeHTHasd cuctema

- bopcyHka

B.1.8 Cuctemsbl o6ecneyeHus paboTel ABUraTens:
- NPUHYAUTENbHASA CUCTEMA OXNAaXAEHUS

- peumpkynsiLms otTpaboTapiumx rasos!)

- BRPbICK BOAb/3Mynbcua')

- HarHeTaHue Bo3ayxa')

MoaTBepXaeHNe AEHTMYHOCTU COrNAacHo YepTexy (am) Homep
B.1.9 lononHuTenbHas o4ncTKa oTpaboTaBLmx rasos?):
- OKUCNUTENbHLIN HENTpanusaTop

- BOCCTAHOBUTENbHbIIA HeﬁTpanusaTop

- TepMUYECKNIA HenTpanusaTop

- NNOBYLUKa AN BpeAHbIX YacTuy

" HeHyxHoe 3a4epKHyTb.

13
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MoaTeepXaeHNe COOTHOLWEHUA, YCTaHaBNUBAIOLWEro UAEHTUYHOCTL (MNN HauMeHbLUEro NokasaTens AN UCXOAHO-
ro pguraTens):
- MOLHOCTb CUCTEMBI/MOKa3aTenb NoAaYM TONNMBA Ha TakT Bnycka'), cornacHo anarpamMme(am) Homep

B.2 BbiGop ucxoaHoro Asuratenn

B.2.1 UcxoaHbil ABUraTens cepuun Auratenei BeiGUpatoT ¢ NOMOLLLIO OCHOBHOTO KpuTepusa — HanbonbLuen uuk-
NOBOW NOAAYM TOMNUBA NPU MAKCUMaNbHOM KpyTALEeM MOMeHTe. Ecnu asa unu 6onee asuratenein MMeKT OaMHaKoBbIe
OCHOBHbIE KPpUTEPUK, TO UCXOAHBIN ABUraTeNb OTOUPAIOT, NCNONb3YA BTOPUYHLIA KpUTEPUIN — HaUBONbLLYKD LIMKNOBYHO
noaavy TonnMea npyv HOMUHaNbLHON YacToTe BpaLleHUA. B 0TAeNbHBLIX CNyYasx MOXXHO AONYCTUTb, YTO CaMblil HeGnaronpu-
ATHBLIN cNyYai yaensHoro Bbibpoca oTpaboTaBLumMx ra3os, NPOM3BOAMMBIX Cepuei Auratenei, Hanbonee NONHo xapakTe-
pU3yeTca NyTeM UCMbITaHUA BTOPOro ABUraTens.

B aTOM cnyyae MoxeT ObITb 0TOOpaH AONONHUTENLHLIN ABUraTENb ANS UCMLITAHWA MCXOARA U3 XapakTepUCTUK, KOTO-
pble yKasblBaloT, YTO ITOT ABUraTenb MOXET UMETb HaUBbLICLLNE YPOBHU BLIOPOCOB, NPOM3BOAUMBIX ABUraTensaMm 4aHHON
cepun.

B.2.2 Ecnu aBuraTens, OTHOCALMIACA K AaHHOW cepun, UMeeT Apyrue nepeMeHHble XapakTepucTUKK, KOTopble
MOrYT OKa3blBaTb BNUsAHNE Ha BbIGPOCHI OTPaboTaBLLNX ra3oB, TO 3TU XapaKTEPUCTUKM Takke AOMKHbI ObITh OnpeaeneHbl n
yuTeHbl Npu BbIGOpe NCXOAHOrO ABUraTens.

B.3 MepeueHb cepun gBUraTenemn
B.3.1 HaumeHoBaHue cepuu asuratenen
B.3.2 Cneuudukauum asurateneit, OTHOCALMUXCS K AGHHON cepum:

Tatnuya B.1

MuHumanbHas
HoMuHanbHas HomuHanbHas Makcu MakcumManbHbeiIn
Tun Hucno ‘-IaCT?)Ta BT)aLLl:HMFl %onezHaqa ‘-IaCTaO'I(‘:a r;:;mn pr'?qﬁmﬁa;omem Hacrora Bpatlenna
BUratensi WMUHAPOB _ ’ _ ! ’ | Ha XOSNOCTOM Xi
A H Ap Mun~" MOLLHOCTb, KBT MuH™"! kBT oM xoay,

el

McxopHbiit asuratens (noapobGHoe onucaHne B NpUNoXeHun A)

" HeHyxHoe 3a4epkHyTb.

14
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Mpunoxexue B
(oba3arenbHoe)
OCHOBHbIE XapaKTepPUCTUKN TUNOB CEPUMHbLIX ABUraTenen

B.1 OnucaHue aoBurarens
B.1.1 MNpeanpuaTne-usrotosutens

B.1.2 Kopa asuratens npeanpuATUS-U3roToBUTENA
B.1.3 LMKkn: YeTbipeXTaKTHLIN/ABYXTaKTHbIA')

B.1.4 OuameTp umnuHapa MM
B.1.5 Xopa nopwHa MM
B.1.6 Yucno n pacnonoxeHne LUNUHAPOB

B.1.7 O6vem uwnuHapoB amd
B.1.8 HoMuHanbHas YyacToTa BpalleHus Mun—"
B.1.9 MakcumanbHbIin KpYTALLUA MOMEHT H-m

B.1.10 CreneHb cxatnsi?)

B.1.11 OnucaHue cuctembl CropaHus

B.1.12 YepTex (1) kamepbl CropaHus U ronoBKU NOPLLHA

B.1.13 MuHumanbHoe nonepeyHoe ceveHne BNYCKHbIX N BbINYCKHLIX OTBEPCTUIA Mm2

B.1.14 Cucrema oxnaxaeHun

B.1.14.1 >XunakocTHas
B.1.14.1.1 XapakTepuCTuUKu XXUAKOCTU

B.1.14.1.2 LIMpKynauMoHHbIi Hacoc (bi): umeeTca/otcyTeTeyet!)
B.1.14.1.3 XapakTepuctuku unu mapka (u) u Tmn (bi) (B COOTBETCTBYIOWEM CNy4Yae)
B.1.14.1.4 TMepepaTouHoe umcno (a) (B COOTBETCTBYIOWEM CNyvae)
B.1.14.2 BosaywHas

B.1.14.2.1 Komnpeccop: umeetcsa/otcyTcrayet!)

B.1.14.2.2 XapakTepucTuku unu mapka (1) v Tmn (bl) (B COOTBETCTBYIOLLIEM Cryyae)
B.1.14.2.3 lMepepaTo4Hoe YMcno (a) (B COOTBETCTBYIOLLEM Cyqae)

B.1.15 Temnepatypa, paspelueHHaa npeAnpUATUEM-U3roToBUTENEM

B.1.15.1 XupkocTHOe oxnaxxaeHue:

- MakcMManbHasa TemnepaTtypa Ha Bbinycke U3 Asuratens K
B.1.15.2 BosayLuHoe oxnaxaeHue:
- KOHTPONbHasA ToYKa

- MakcvMmanbHas TemnepaTypa B KOHTPONbHON TOuKe K
B.1.15.3 MakcumanbHas TeMnepaTypa Ha BbiXoAe U3 MPOMEXYTOHHOro OXnaauTens (B COOTBETCTBYIOLLIEM ChyYae)
K

B.1.15.4 MakcumanbHas TeMnepaTtypa oTpaboTaBLUMX rasos B BbINyCkHOM Tpy6e (ax) pAaom C BbIBOAHBIM chnakx-
LieM (aMm) BbINYCKHOrO KonnekTopa (oB)
B.1.15.5 TemnepaTypa Tonnuea:

- MUHUManbHas K
- MaKCuManbHas K
B.1.15.6 TemnepaTypa cmasku:

- MMHUManbHasn K
- MakcuMmanbHas K

B.1.16 TypGokomnpeccop: mmeemn/orcwmsye‘r”
B.1.16.1 Mapka

B.1.16.2 Twn

B.1.16.3 OnucaHue cuctembl (Hanpumep, MakcuManbHoe AaBneHve, nepenyckHol knanaH B COOTBETCTBYHLLEM
cnyyae)

;) HeHyxxHoe 3a4epkHyTb.
) Ykasatb A0NYCTUMOE OTKNOHEHME.
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weHus asuratens u 100 %-Hoi Harpyske

B.1.16.4 TMpomexXyTOUHbI OXNaguTenb: umeeTca/m'cchrayeT”

B.1.17 Cuctema Bnycka: MakcuMarnbHoe AOMYCTUMOE pa3pexeHne Ha Bnycke npn HoM1MHansHoM YacToTe Bpa-

KMa

B.1.18 BuinyckHasa cuctemMa: MakcuMansHoe AonycTMMOe NPoTMBOAaBNEHNe OTpaboTaBLUMX ra3oB Npu HOMM-

(ecrm nmetoTces)

OnucaHue n/unm cxema (Cxembl)

B.3 MopauaTtonnuea
B.3.1 TonnueBHbIN Hacoc

B.3.2.1 Hacoc
B.3.2.1.1 Mapka (n)

B.3.2.1.2 Tun (bl)

B.3.1.4.2 Perynuposka®)

B.3.2.2.1 OnuHa

B.3.2.2.2 BHyTpeHHUIN AnameTp

B.3.3.1 ®opcyHka (1)
B.3.3.1.1 Mapka (1)

B.3.3.1.2 Tun (b)

B.3.3.2 PerynaTop
B.3.3.2.1 Mapka (1)

B.3.3.2.2 Tun (b1)

HanbHOM YacToTe BpalleHus asuratens u 100 %-Hol Harpy3ke kMa
B.2 [ononHuTesnbHble yCTPOUCTBA NpeAynpexaeHUA 3arpaAsHeHna Bo3ayxa
Daenenne!) unn amarpamMma ¢ COOTBETCTBYIOLLMMMN XapPaKTEPUCTUKAMM kMa
B.3.2 Cucrema BnpbICKMBaHMA TONNIMBA HACOCOM
B.3.2.1.3 MponseoanTenbHOCTb, mm3 1) Ha OAMH X0 UNU LNKN Hacoca npu muH~1
NP1 NONHOM BMNPLICKUBAHUN UMK AnarpamMmMa ¢ COOTBETCTBYIOLLIMMIN XapakTepucTukamm
WcnonbayeMmblii MeToA: Ha ABUraTerne/Ha HACOCHOM CTeHae
B.3.2.1.4 OnepexeHune BNpbICKUBaHUA TONNWUBA
B.3.2.1.4.1 Kpueas onepexeHus BrpbickuBaHns')
B.3.2.2 Matpybku cuctembl BPLICKUBAHUA TONNMUBA
MM
MM
B.3.3 Cucrtema BnpbiCKMBaHuA ToNNMBa POPCyHKOMN
B.3.3.1.3 [aeneHue B MOMEHT OTKpbITMA!) Mnn anarpamMma ¢ cOOTBETCTBYIOLLIMMM XapaKTepUCTUKaMM klMa
B.3.3.2.3 YacToTa BpallieHns B MOMEHT Hayana cpabaTbiBaHns npu nonHoi Harpyske') MuH-1
B.3.3.2.4 MakcumanbHas 4acToTa BpalleHus 6es Harpysku®) MuH—"!
-1
MUH

TOYKaM, Unun aKBUBaneHTHbIe AaHHbIe

16

B.3.3.2.5 MuHMManbHas yacToTa BpaLleHus Ha XonocToM xoay ')

B.3.4 Cucrtema nycka xonoaHoro aAsurarens
B.3.4.1 Mapka (1)

B.3.4.2 Tun (b1)

B.3.4.3 Onucanue
B.4 KnanaHHoe pacnpeneneHue

B.4.1 MakcumManbHbIii X0 KnanaHoB U yrnbl OTKPbITUA N 3aKpbITUA, onpeaensaemMbie NO OTHOLLUEHUIO K MePTBbIM

B.4.2 VcxoaHble n/vunu perynupoBoYyHble 3830pbl2)

12) YkaszaTb AONYCTUMOE OTKNOHEHME.
) HeHy>xHOe 3a4epKHyTb.
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MpunoxeHune '
(oba3arenbHoe)

lMpoTokon ucnbiTaHUA TUNa ABMraTens
C BocnnameHeHneM OT CKaTus Unun cepun TMnoB ABuratenen
KaK OTAeNnbHbLIX arperatos B OTHOLWWEHUN Bblﬁpoca BpeaHbIX BelecTB

1 Mapka asuratens
2 Twn (bl) aBUratens
2.1 CemeitcTBO aBuraTenei

2.2 Tunbl, BKNKYEHHBIE B CEMENCTBO ABUraTenemn
2.3 lMpoleawnii ncnbITaHW TUN ABUraTeENsA UNW penpe3eHTaTMBHLIN 00paseL, cemMelicTBa ABuraTenei

3B COOTBETCTBYHOLIUX Cny4vasx HauMeHoBaHne n agpec ynonHOMo4YeHHOro npeactaBuTens npeanpuaTMa-m3roTo-
BUTENA

4 MakcumanbHO AoNYCTUMOE pa3pekeHne BO BMyCKHOM KOMNNeKTope kMa
5 MakcumanbHO AoMYyCTUMOE NPOTMBOAABNEHUE B BbIMYCKHOM KONNEKTope kMa
6 MakcumanbHasa gonycTuMasi MOLWHOCTb, NoTpebnaemas o6opyaoBaHnem ABUraTens:

NPOMEXKYTOYHASA YacTOTa BpaLleHust kBT
HOMUWHanbHas YacToTa BpaLleHus kBT

7 OrpaHuyeHVs Npy NCMonb3oBaHUM (€CNy UMELTCS )

8 YpoBHNBLIGPOCOB BPEAHbLIX BELLECTB — 3Ha4YeHUs, MONyYeHHbIE NPU U3MEPEHUW Ha KaXKA0M U3 BOCbMM pexnmoB
NCAbITaHUA:

Co r/(kBT - )
CH r/(kBT - )
NO, r/(kBT - y)
BpeaHble YyacTuLbl r/(kBT - 4)

9 [suraTtens, npeacTtaBneHHbIA ANA UCMILITAHUA
10 MecTo npoBeaeHUsA UCTIbITAHUA
11 [arta npoBeaeHus ucnbiTaHus
12 Homep npoTokona ucnbitaHns
13 [lokyMeHTbI: 3anofnHeHHble Haanexalmm o6pasom 3k3eMnNsapbl N0 NPUNOXEHUAM A 1 B; yepTexn ncxembl
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Mpunoxexue A
(o6sa3arenbHoe)

lMpoueaypa ncnbiTaHnAa

0.1 BeeneHue

0.1.1 B HacTosilLeM NpUNoXeHUM onucaH Meton onpeaeneHus BoiGpocoB ra3zocobpasHbix BpeAHbIX BELEeCTB 1
BpeAHbIX YacTuy, BblaenaemMblX agsuratendMmu, noanexawmmMmm UCnbiTaHuio.

0.1.2 VcnbiTaHne NpoBOAAT Ha ABUraTene, yCTaHOBNEHHOM Ha UCTbITaTENbHOM CTEHAE M COEAUHEHHOM C AMHaMO-
MEeTpPOM.

0.2 YcnoBusa ucnbiTaHuA

0.2.1 O6wue TpeGoBaHuna

Bce nokasatenu, oTHocsALMecs k 06beMy M 06 bEMHOI CKOPOCTU MOTOKA, PACCYMTLIBAIOT NPU TEMNepaType OKpyXa-
towero sospyxa 273 K (0 °C) n atmocdepHom aasnexnum 101,3 klMa.

0.2.2 YcnoBua ucnbiTaHuA aBuratens

0.2.2.1 WNsmepsTabconoTHyto Temnepatypy T, K, Bosayxa, nocTtynaiowiero B Asurarterb, M Cyxoe aTMocepHoe
naeneHue pg, kMa, a napameTp f; paccHMTLIBaOT Mo (hopMynam:

- Ans psuratenei 6e3 Hagayea U ¢ HaaayBOM

P %(L)‘”
2 p\298) °

- ANs asuraTtenen ¢ TypboHaaaysoM N oxnaxaeHueM unu 6e3 oxnaxkaeHus BycKkaemoro Bo3ayxa

£ (% 0T\
-2 @

0.2.2.2 OeACTBUTENbHOCTb UCMbLITAHUA

YT106bI1 MCMbITaHWE GbINO NPU3HAHO AENCTBUTENBHBLIM, 3HaYEeHKe NapaMeTpa j; AOMKHO cocTaBnATb 0,96 < j; < 1,06.

0.2.2.3 [dsuratenu ¢ oxnaxaeHuem Bo3ayxa

PervuctpupytoT TemnepaTypy oxnaxaaiuien cpeabl u TemnepaTtypy noaasaeMoro Bosayxa.

A.2.3 Cucrema nopaum Bo3ayxa B ABUratenb

Oeuratenb gomkeH ObiITb 060pyAOBaH CUCTEMO NOAAYN BO3AYXA, UMEIOLLIEN BepXHee npeaenbHOe 3HaueHue orpa-
HUYEeHUs NoAAaYM BO3AyXa, ykasaHHOe NpeanpuaTMeM-u3roToBuTenem ANst YUCTOro BO3AYX00UUCTUTENS B YCNOBUAX paboThbl
ABuUraTens, KoTopble yKkasaHbl NpeanpuUATUEM-U3rOTOBUTENEM M KOTOpble obecneunBaloT MakCUManbHbIN NOTOK BO3AyXa.

HonyckaeTcs ucnonbL30BaTh CUCTEMY ANSA UCNBITAHUA ABUraTenein BHYTPEHHEro CropaHus nNpu yCnosumn, 4To oHa
BOCMPOU3BOAMUT (pakTUYeckue ycnoeusi paboTbl ABUraTens.

[.2.4 BbinyckHasa cuctema ABurarens

WcnbiTyembiit ABuratens AomkeH 6biTb 060pyAoBaH BLINYCKHON CUCTEMON, UMetoLLIeN BepXHee NpeaenbHOe 3Have-
HWe NpoTUBOAABNEHNs OTpaboTaBLLNX ra3oB, ykazaHHOe NpeanpuaTMEM-U3rOTOBUTENEM AN ycnosuii paboTel osurate-
NA, Npu KOTOpbIX ofecneunBaeTcss MakCUManbHas ykasaHHas MOLWHOCTb.

0.2.5 Cucrema oxnaxaeHus

Cuctema oxnaxaeHust ABuraTensi 10/kHa MMEeTb AOCTaTOYHYIO MOLHOCTL ANS noaaepXaHua HopmanbHomn pabo-
Yel TemnepaTypbl ABAraTens, ykasaHHON NpeanpuaTMeM-usrotosutenem.

A.2.6 CmasouHoe macno

XapakTepucTUKM CMasoyHOro Macna, UCNoNb3yemMoro AN UCNbITaHUs, AOMKHbI ObITh 3aperncTpupoBaHsl U npea-
CcTaBneHbl BMECTE C pe3ynbTaTamMu UCMbITaHUiA.

0.2.7 Tonnueo ANf UCNbITaHUA

TonnuBo AOMKHO COOTBETCTBOBATL 3TANOHHOMY TOMNUBY, onpeAeneHHOMY B npunoxeHun E. LieTaHoBoe uncno n
coaepxaHue cepbl 3TANOHHOrO TOMNUBA, UCNONb3YEMOro ANA UCMLITaHUA, AOMKHbLI ObITh YKa3aHbl B A.5.1.

TeMnepaTypa Tonnuea Ha BXoAe B TOMNMBHLIN Hacoc — 306 K — 316 K (33 °C — 43 °C).

0.3 MpoBeaeHue ucnbIiTaHUA

A.3.1 MoaroroBka punNbLTPOB ANsA oT60pa NPob6

He meHee yeM 3a 1 4 A0 UCNBbITaHUA KaXXAbIN hunbTp [Napy punbTPoB (anee — napy)] NOMeLWatoT B 3aKpbLITYIO, HO
He onevaTaHHylo Yaliky MeTpu, KOTOpYHO, B CBOK OYepeab, NOMELWAOT ANst KOHAULIMOHMPOBAaHUSA B KaMepy Ans B3Be-
wmeaHus. B koHLE nepnoaa KOHAULMOHUPOBAHUA Kaxabi hunbTp (Napy) B3BELLMBAIOT U PETUCTPUPYIOT 06LLYI0 Maccy,
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3aTemM OUNbTP (Napy) XpaHAT B 3aKpbITON Yaluke [MeTpu nnu B hunbTpoaepkaTene Ao Tex nop, Noka OH He NoHaaootuTes ans
ucnbiTanus. Ecnu couneTp (Napy) He UCNONb3YIOT B Te4eHWe 8 Y Nocne ero n3BneYeHnst N3 kamepbl ANA B3BELUMBaHUSA, TO
UNLTP cneayeT BHOBb B3BECUTL Nepe UCNonNb3oBaHneMm.

A.3.2 YcTaHoBKa M3mepuUTenbHOro o6opyaoBaHua

MpuGopbl n NpoBooTEOPHUKN YCTaHaBNMBAKT B COOTBETCTBUM C TpeGOoBaHNSMN MHCTPYKLMM MO 3KcnyaTaumu. Mpu
MCNONb30BaHUM CUCTEMbI pa3baBneHunsa NONHOro NoToka ANA pasbasneHns oTpaboTasBLUNX ra3oB kK cUCTemMe npucoeau-
HAKT BbIBOAALLYIO TPYOY rnywmTens.

0.3.3 BknioyeHue cucteMbl pasbaBneHua u ABuratenn

BkniovatoT cucTemy pasbaBneHvs u AguraTenb, KOTOPbIA pa3orpesaloT A0 TeX Mop, Noka TemMnepaTypa v AaBrneHue He
CTabunUsnpyTca NPM NONHOM Harpyske U HOMUHaNbLHON YacToTe BpaLweHus (1.3.6.2).

A.3.4 PerynupoBaHue koadypuumneHTa pasdbasneHunn

MpoBOAAT BKNIOYEHME U NPOrOHKY CUCTeMbl 0T60pa NPob ANCNEepPCHbIX YacTUL, B XONIOCTOM pexuMe AnA MeToAa C
MCNonNb3oBaHWeM OAHOro unbTpa (hakynbTaTUBHO ANA MeToAa C UCMONb30oBaHWEM HecKonbknx hunbTpos). Mcxoa-
HbI YypOBEHb ANCMEPCHbIX YacTuL pa3baBnsaoLLero Bo3ayxa MoxeT ObITb onpeaeneH nyTem nponyckaHus pasbasnstoLlero
BO3AyXa Yepes punbTpbl Ans BpeaHbIX YacTuL,. Ecnm ncnonb3ayloT oThunbTpoBaHHbIN pasbaBnsatowuin Bo3ayx, TO OQHO U3Me-
peHne MOXHO NPOBOAUTL B NGO BpeMs: A0, B TeHEHME UNK NOCNe UCnbITaHns. Ecnn pa3basnsaiolumin Bo3ayx He unbTpy-
10T, TO U3MEpeHWA NPOBOAAT HEe MEHee TpeXx pa3 — Mocne BKIOYEHNUs, A0 OTKMIOYEHUsI U B MOMEHT, COOTBETCTBYHOLLMIA
nNpuMbnNM3nTensLHO cepeamnHe LMKNa, a NoNy4YeHHbIe 3HaYeHNs yCpeaHsIoT.

Pasbaenstownii Bo3ayx perynmpytoT Takum obpasom, HToObl NONYYUTb MaKCUManbHY TemnepaTypy vnbTpyoLLe
nosepxHoctn 325 K (52 °C) unu Huxe B kaxxaom pexume. O6Lwmnin koadduumeHT pazbaBneHns AOMmKeH COCTaBNATL He
MeHee 4. [1ns meToaa c UCNONb30BaHNEM OAHOTO (hunbTpa B hMNbTPe NOAAEPKUBAIOT MOCTOSAHHOE COOTHOLLEHUE pacxoaa
notoka npo6 no Mmacce 1 pacxoaa paszdaBneHHbIX OTpaboTaBLLMX ra30B MO Macce ANs CUCTEM C MOSHBIM MOTOKOM BO BCEX peXu-
Max. 3TO COOTHOLLEHWE Macc AOIMKHO HaxoanTbCA B npeaenax+ 5 %, 3a ucknoyveHnem nepsbix 10 ¢ B KaKAOM pexkxume Ans
CUCTEM, He MMEIOLLINX PeXnma XoNnoCcTomn NporoHku. [ins cuctem pasbasneHuns 4acTy NOToKa B Cryyae NpuMeHeHUs MeTo-
Aa, NpeaycMaTpuBaloLLero UCnonb3oBaHne 0AHOro UNbLTPa, MacCcoBbI Pacxoa NOToKa B (hUNbTpe AoSmkeH BbITb NocTo-
AAHHBIM B NpeAenax + 5 % B kaxaom pexxume, 3a ucknoyeHnem nepsbix 10 € B KaXA0M pexxume Ansi CUCTEM, He UMEIOLLINX
pexmma XonocTOoN MPOroHKK.

Ana cuctem koHTpons koHueHTpauun CO, nnn NOy B Hauane 1 B KOHLLE KaXa0ro UCNbITaHUs NPOBOAAT 3MepeHne
copepxaHus CO, unn NOy B pasbasnsioliemM Bosayxe. 3HadeHUs (bOHOBOM KoHueHTpauun CO, unn NOy B pasbas-
NSIOLLLEM BO3AYXE A0 W NOCNE NPOBEAEHUSA UCTLITAHUSA AOMKHBI HaxoauTbLCA B npeaenax 100 Mnn—1 nnn 5 mnn—1 coot-
BETCTBEHHO.

Mpu ncnonb3oBaHUM cUCTEMbI aHanu3a pasbasneHHbIX 0TPaboTaBLINX ra30B COOTBETCTBYIOLLYIO (POHOBYIO KOHLIEHTpa-
Lm0 onpepenstoT nytem oteofa npo6 pasbasnstollero Bo3ayxa B kamepy AnA Npod B TeueHue BCEro UCTIbITaHUSA.

MocTosAHHYIO (He B kamepe) (DOHOBYIO KOHLIEHTPaLIMI0 MOXHO M3MEPATL HE MeHee Tpex pa3 — B Hayane, KoHue U B
MOMEHT, COOTBETCTBYIOLLMI NPUGNM3NTENLHO CepeanHe LMkna; NonyyYeHHbIe 3HaqveHns yepeaHsioT. lNo 3asBke npeanpus-
TUA-N3rOTOBUTENS N3MepeHne POHOBOM KOHLEHTPaLMU MOXHO He NMPOBOAUTDL.

0.3.5 MNoBepka aHanusaTopoB

AHanusaTopbl BbIGPOCOB YCTAaHABMNMBAIOT HA HYNb W NOBEPAIOT.

0.3.6 Uukn ucnbitTaHua

[.3.6.1 VcnbiTaHne aBuraTens Ha AUHaMOMETPUYECKOM CTeHAe NPOBOAAT B COOTBETCTBUM C YKa3aHHbLIM B Tabnu-
ue A.1 uMKnNoM, COCTOALMM U3 BOCbMU PEXUMOB:

Ta6bnuuya 4.1

Homep pexuma YacroTa BpalyeHus Harpyaka, % KoadhcpuLmeHT BeCOMOCTU pexuma
1 100 0,15
2 75 0,15
HomuHaneHas
3 50 0,15
4 10 0,1
5 100 0,1
6 MpomexyTouHas 75 0,1
7 50 0,1
8 MWHUManbHbIA XONOCTON X0A, — 0,15
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0.3.6.2 NoaroroBka ABUratens
Pasorpes asuratens NpoeOAAT NPYM HOMUHANBHOW YACTOTE BpalLeHUs U NONHOIM noaade Tonnuea Ana crtabu-
nun3auum napameTpoB ABUraTens B COOTBETCTBMU C MHCTPYKUMEN NpeanpuaTUSa-U3roToBUTENs.

n pUMevYyaHune — I'Iepmo,q NOAFOTOBKM ABUraTenst A0MKeH Takke UCKNIoHaTb BO3MOXHOCTb BNUSIHNSI OTNOXEHUA
B Bbll'lyCKHOVl cucTeMe B Xoae npeabiaylero ucnbitaHus. MmeeTtca Taioke o6asaTentHbIn nepuoa crabunusauum Mexay pe-
AKnMamun ucnblTaHua, Lenb KoToporo — CBeCT K MUHUMYMY B3aUMHOE BNUAHWE PEXUMOB.

[.3.6.3 MNocnenoBaTenbHOCTb NPOBEAECHNUA UCNBITAHUA

MpucTynatoT k nocneaosaTenbHOMY NPOBEAEHUIO UCTIBITaHUSA. MicnbiTaHne NPOBOAAT B NOpAAKE CNeJoBaHNUA pexu-
MOB (OT NepBOro A0 BOCbMOr0), yka3aHHbix B [1.3.6.1.

B TeYeHue Kaxaoro pexxuma LiKna UCTbITaHUA Nocrne nepBoHaYanbHOro NEpPexXoaHOro Nepmoaa OTKNOHeHue oT
YCTaHOBNEHHON YacToThbl BpalLeHUs AOIMKHO HaxoAuTbeA B npefenax + 1 % HOMWHANBHON YacTOThl BPALLEHUS UK
+ 3MuH~" B 3aBUCMMOCTM OT TOTO, KaKoe 3HaueH e GOnblLie, 33 UCKIIOYEHNEM MUHUMANBHOM HYaCTOThI BPaLLIEHNs XONOCTO-
ro XoAa, 3Ha4eHne KOTOpoit AOMKHO BbIThb B Npeaenax OTKNOHEHUI, yka3aHHbIX npeanpusaTueM-usrotosuternem. OTKNoHeHne
OT YKa3aHHOTO KpyTSALLEero MOMeHTa AOMKHO ObiTh TakumM, YTOOBI CpeiHee 3HaYeHne B TeHeHne nepuoaa naMmepeHuin Haxo-
Avnock B npepenax + 2 % Haubonbluero 3Ha4YeHus KpyTALWEro MOMEHTa Npu COOTBETCTBYIOLWEM CKOPOCTHOM pexumMe.

Ons kaxgoro pexxuma Heo6xoanmMo oTBoAUTL He MeHee 10 MuH. Ecnun npu ucnbitaHum asuratens tpebyetcs 6onee
AnuTenbHbIN Nepuoa oT6opa Npob ANA NoNy4YeHUs AOCTAaTOYHOIM MacChl BpeAHbIX HacTul Ha usmepstowem punsTpe, To
ONUTENBHOCTb UCTIbITaHUS MOXKET 6bITb yBENnUYeHa Ha Heo6X0AUMBI NPOMEXYTOK BpeMEHM!.

ON1TenbHOCTb pexuma perucTpypyioT B NPOTOKONE UCTbITaHWS.

KoHLeHTpaLuun BpeaHbix BeLlecTB B 0TpaboTaBLuMX razax AOMKHbI GbiTb M3MepeHbl, M UX 3HaYEHUSI AOMKHbI ObITh
3aperncTpmMpoBaHbl B TeHYEHME NOCNeaHUX 3 MUH pexumMa.

3aBepLueHue otbopa npob BpeAHbIX HacTUL AOMKHO COBMNaaaTh C 3aBepLueHueM n3mMepeHnus rasoobpasHoix Bbibpo-
COB 1 He AOMKHO Ha4YMHaTbCA paHee AocTwkeHus cTabunusauum paboTbl ABUraTens B COOTBETCTBUM C MHCTPYKLUEN
npeAnpuUATUA-U3roTOBUTENS.

TemnepaTypy TOnnvMBa M3MepslOT Ha BXOAe B TOMIMBHLIA HAaCOC UMW B COOTBETCTBUMM C WHCTPYKLMe npea-
NPUATUA-UIFOTOBUTENSA, NPUYEM MECTO U3IMEPEHUA PErMCTPUPYIOT.

0.3.6.4 MNokasaHunA rasoaHanusaropa

Moka3aHus razoaHanmaaTopa perucTpupyroT C NOMOLLLIO NMEHTOYHOIC CamonucLa UNn 3KBMBaNEHTHON CUCTEMBI
pericTpauum AaHHbIX, NpuyeM oTpaboTaBLuni ra3 AoMKeH NPOXOAUTL Yepes rasoaHan13aTophbl Mo KpaiiHei Mepe B TeueHue
nocneaHnx 3 MUH Kaxaoro pexuma. Ecnu ana usmepenus paspexeHHbix CO n CO, ucnonbsyetcs kamepa ans npo6
(cMm. 1.4.4 pononHeHus 1 k npunoxeHuto ), To npoba AomkHa 6biTb 0TOGpaHa B kaMepy B TeHEeHUe NOCNeAHNX 3 MUH Kaxao-
ro pexvumMa, npoaHanManpoBaHa, U pe3ynbTaThl aHanu3a AOMXHbI ObITb 3aperncTpupoBaHsbl.

0.3.6.5 OT60p Npo6 BpeAHbLIX YacTUL

OT60p Npo6 BpeaHbIX HaCTUL MOXKET ObITb NPOBEAEH NO METOAY C UCNONL3OBaHNEM OAHOTO UNLTPA NN NO METO-
Ay € Ucrnonb3oBaHWeM Heckonbkux ounbTpoB (cM. 1.5 aononHeHna 1 k npunoxexnio ).

Mockonbky pe3ynbTaThl 0TOOpa Npos 3TMMU METOAAMU MOTYT HECKONBKO OTAUYATLCA APYr OT APYra, TO NPUMEHEH-
Hbli METOA YKa3blBaOT BMECTE C NONyYEHHbIMU pe3ynbTaTaMu.

AnameToaa cucnonb3oBaHUeM oAHOro hunbTpa ko3 PULMEHTHI BECOMOCTM KaXAOr0 PeXNUMa, ykasaHHble B Npo-
Leaype LMKNa UCnbITaHus, AOMKHbI ObITb yuTeHbl Npu oT6ope Npo6 nyTeM perynupoBaHus pacxoaa noTtoka npob u (unu)
BpeMeHu oT6opa Npob COOTBETCTBEHHO.

MNpo6bl cneayeT oTGMpaTh Kak MOXHO NO3XKe B TEYEHUEe Kaxaoro pexuma. Bpemsa or6opa npo6 aomkHo coctae-
NATL He MeHee 20 ¢ AnA MeToAa C UCMIONb30BaHUEM OAHOro hunbTpa u He MeHee 60 ¢ ANa MeToaa ¢ UCNONL30BaHNEM
HECKONbKNX PUNLTPOB. [N CUCTEM, HE UMEIOLLIMX PeXUMa XONOCTON NPOroHKW, BpeMs oT6opa Npo6 Ha peXxum AOMKHO
coCTaBnATb He MeHee 60 ¢ AnNs MeToAa C UCMONb3OBaHUEM OAHOMO UNN HECKONBKUX (PUNBLTPOB.

[.3.6.6 Ycnosusa paboTtbi ABUrarens

YacToTy BpalleHus ABUraTens, Harpy3ky, Temneparypy Bo3ayxa Ha Bnycke U noTtok oTpaboTasLumx ra3os nsmepsoT
ANA K&XAOro pexuma nocne ctabunusaumm pabotsl ABuraTens.

Ecnun nameputb noTok oTpaboTaBLLMX ra30B UNU pacxop Bo3ayxa, NOCTYNaloWero B 30Hy ropeHus, a Takke notpet-
NeHne TONNUBa HEBO3MOXXHO, TO 3HAYEHUs! ITUX NoKasaTenemn paccHUTLIBAIOT, NPUMEHAS METOA ONpeaeneHna coaepxa-
HWA yrnepoAa n kucnopoaa (cM. 1.2.3 pononHexus 1 k npunoxexuio [1).

Tio6ble gononHuTENbHBbIE AaHHbIE, HEOGX0AUMbBIE ANA PacHEeTOoB, PerucTpupytoT (cM. 1.1 1 1.2 aononHeHuna 3 k npu-
noxexuio f1).

A.3.7 MNosTopHas noBepka aHaNU3aTopoB

Mocne npoBeaeHWs UCNBITAHUS MO ONpeAeneHnio BpeaHbIX ra3oobpasHbix BeiGpocos oTpaboTaswumx rasos Ans
MNOBTOPHOMW NOBEPKU UCNIONbL3YIOT HYNEBO MOBEPOYHBINA Fa3 N TOT e KanMOpPOBOYHbIN ras. Pe3ynbTaThl UCALITaHWI CHUTAIOT
npuemMneMbiMU, €CNU pacxoXkaeHUe Mexay ABYMs 3Ha4eHUAMU N3MepPEHHBIX NokasaTenemn coctasnset MeHee 2 %.
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DononHeHune 1
(o6sa3arenbHoe)

Mpoueaypbl NnpoBeaeHUA M3MepeHUn n otbopa nNpod

1 OnA nsmepeHus cogepxaHus BpeHblX BeLecTB, BblAeNAeMblX ABUratenem, npeaocTaBneHHbIM AN ucnbiTa-
HUS1, MPUMEHSIIOT METOALI, OMUCAHHbIE B AOMONHEHUM 4 K NpUNnoxeHwto 1. B HkecneayoLWmx NyHKTax npusegeHo onvca-
HVe pekOMeHAYeMbIX aHanMTUYEeCKUX cucteM Ans BbIGPOCOB razoobpasHbix BpeaHbIX BewecTs (1.1) u pekoMmeHayembIx
cucTem pasbaeneHus n otbopa BpeaHbix YacTuy, (1.2).

1.1 Cneundmkaunmn guHamomeTpa

Ona npoBeaeHns unkna mucneitadnsa no [.3.6.1 ncnonbaylT AMHAMOMETP ANs UCTbITaHWS ABUraTenemn ¢ CooTBe-
TCTBYHOLUMMMN XapakTepucTukamu. Mpubopsl ANA U3MEPEHNUs KPYTALLEro MOMEHTa U HaCTOTbl BPaLLEHUS AOMKHbI NO3BO-
NATL U3MEPATL MOLLHOCTL Ha Bany B 3aaaHHbIX Npeaenax. MoxeT noTpe6osaThes NpoBeAeHUe AONONHUTENBHBIX PACYETOB.

TOYHOCTb U3MEPUTENBHBLIX NPUEOPOB A0MKHA ObiTb Takol, YToBbl OHa He NpeBblllana MakcUManbHO AoONYCTUMbIE
OTKNOHEHMs, YKasaHHble B 1.3.

1.2 Pacxop oTpaboTaBlunx ra3zos

Pacxop oTpaboTaBLuMx ra3oB onpeaensioT OAHUM M3 METOAOB, YkadaHHbIX B 1.2.1—1.2.4.

1.2.1 MeTtoaHenocpeacTBEHHOro U3MepeHua
HenocpeacTBeHHOE n3MepeHmne pacxoaa oTpaboTaBLUMX ra3oB BbIMOMHAT C MOMOLLbIO pacxoAomMepa Unm aksnea-
NeHTHOW usmepuTensHol cucTemel (nogpobHo cm. UCO 5167 [2)).

MpumeyaHn e — HenocpeacTBEHHOE U3MEPEHNE pacxoda BpeAHbIX ra3oo0pasHbiX BEWECTB ABNSETCA CRoX-
Hol 3apadeit. CnegyeT NpUHUMaTL Mepbl NIPeAOCTOPOXKHOCTU ANA YCTPaHEeHWSA NorpeLIHOCTe 3MepeHns, KoTopble BeayT
K UICKaXKEHWIO 3Ha4eHUI BLIOPOCOB.

1.2.2 MeTtoa u3MepeHUA pacxoaa Bo3ayxa U Tonnuea
Wcnone3ytoT pacxoaomepbl BO3ayxa M TONNMBA, NMOrpeLlHOCTb KOTOpbIX ykasaHa B 1.3. Pacxoa otpaboTaswmx rasos
paccyUTLIBAKOT cneayLwmM obpasom:

Gexnw = Garw + Gryg, (ANA Macesl BNaxHbIX 0TpaboTaBLuMX rasos)
nnm
Vexrp = Varw — 0,766 G g (Ans o6bema cyxux otpaGoTasLumx rasos),
nnm
Vexaw = Vairw * 0,746 G g, (AN 0Bbema BnaxHbIX 0TpaboTaBLumMX rasos).

1.2.3 MeTton onpeneneHun cogepxxaHus yrnepoaa

PacueT macchl oTpaboTasLuMX ra3os nNo NoTpebneHunto Tonnuea ¢ UCNoNb3oBaHMeM MeToAa onpeaeneHus coaep-
XaHuAa yrnepoaa npueeaeH B AONONHEHUU 3 K NpunoxeHuo O.

1.2.4 Cucrema pasbaBneHus NoNHOro NoToka oTpaboTaBlLIMX Fa30B

Mpu ucnonb3oBaHu cUCTeMbl pasbasneHns NONHOro NoToka obLumin pacxoa oTpaboTasLunx rasoB Grotw: Frotw
n3mMepstoT ¢ nomoLbio PDP unu CFV (1.2.1.2 gononHeHus 4 k npunoxeruto ). MorpelHocTb M3MepeHunst AoMKHa COoTBe-
TcTBOBaTh TPeboBaHUAM 2.2 AONONHEHUS 2 K NPUNoXeHuto .

1.3 MorpewHoctb

Kannbposka Bcex nsmeputenbHbIX NpuBopoB A0MKHA COOTBETCTBOBAThL TPEGOBAHNAM HaLMOHANbLHBIX (MEXaYHa-
poAHbIX) CTaHAapToB, a Takke cneayowmm Tpetosanuam ( Tabnuua 0.2):

Tabnuya A.2

Honyctumoe
,L'lonycmmoe OTKNOHEeHUe
Mamepﬂemaﬂ BeENUYUHa OT MakCUManbHOro OTKIOHeHkE B MHTepBal'l Kal'|I/16pOBKI/1,
aHaueHns COOTBETCTBUU C Mec
NCO 3046-1 [1]

1 YacToTa BpalleHus +2% +2% 3
2 KpyTawmin MOMeHT +2% +2% 3
3 MolyHocTb +2%1 +3% —
4 Pacxop Tonnuea +2%" +3% 6

21



roCT P 41.96—2005

OkoHy4aHue mabn. .2

fonycrumoe otksionenue %Z:L:zges WUHTepBan kanubposkn
W3amepsiemas BenuuuHa OT MaKCUMasbHOrO P POBKM,
3HaYeHUs COOTBETCTBUU C Mec
NCO 3046-1 [1]
5 YpenbHblil pacxo Tonnuea — +3% —
6 Pacxop Boaayxa £2%" £5% 6
7 Pacxop oTpaboTaBLIMX ra3os +4 %" — 6
8 TemnepaTtypa oxnagutens +2K +2K 3
9 Temnepatypa mMacna +2K +2K 3
10 JdaBneHue oTpaboTaBlumx rasos +5% +5% 3
11 PasbaBneHne Ha BXOAHOM OTBep-
CTUM KOnnekTopa +5% +5% 3
12 Temnepatypa oTpaboTaslumx rasos +15K +15K
13 Temnepatypa noaasaemoro Bo3ay-
xa (BO3ayX, MOCTYNaIoLLMIA B 30HY rOpeHus) +2K +2K
14 AtMmocbepHoe AaBneHue +0,5% +0,5%
perncTpupyemoro
3HaveHns
15 BnaxHOCTb noaaBaemoro Bo3ayxa
(oTHOoCUTENbHAas) +3% — 1
16 Temnepatypa Tonnuea +2K + 5K 3
17 TemnepaTtypa B CMeCUTENbHOM Ka-
Hane +1,5K — 3
18 BnaxHoCTb pasbaBnswLero Bo3ay-
xa +3% — 1
19 PasbaBneHHblii noTok oTpaboTas- + 2% 24 (YacTUYHBIN
LIKX rasos perucTpupyemoro — pacxoa) (NonHbINA
3Ha4eHus pacxoa)?
1) PacueTbl BLIBPOCOB OTPaBOTaBLLNX ra30B B HEKOTOPLIX CMYYasAX ONUPAIOTCA Ha PasHble MeToAbl U3MEpEeHUs
n (Mnu) npoBeaeHUs pacHeToB. 3-3a orpaHMyYeHHbIX 0BLLMX AONYCKOB ANs pacyeTa BbiGpoca oTpaboTaBLIMX rasos
AOMNYCTUMble 3HAYEeHUs] HEKOTOPbIX NapaMeTpoB, UCMONb3yeMblX B COOTBETCTBYIOLWMX YPaBHEHUSX, AOJKHbI ObiTb
MeHbLUE, YeM AOMYCTUMbIE OTKNOHEHUS, npuseaeHHble B ICO 3046-3 [3].
2) CucTembl ¢ NOMHLIM NOTOKOM — MOPLUHEBON Hacoc CVS unu TpyGka BeHTYpU G KPUTUHECKUM PacxoaoM — Ka-
nmBpytoT nocne nepsoHaYanbHOM YCTAHOBKN B TeHeHWe OCHOBHLIX onepaLuii no yxoay unv no Mepe HeoGxoanuMocTHu,
Kak ykasaHo B cucteme nosepku CVS, onvucaHve koTopoi npueeaeHo B 1.4 AONONHEHNA 4 K npunoxexuto 1.

1.4 OnpepneneHue ra3oo6pasHbIX KOMNOHEHTOB

1.4.1 O6wme cneunchmkaLum rasoaHanmsaropa

JnanasoH n3MepeHuns rasoaHann3aTopoB AOMKeH ObiTb TakUM, YTOOLI 3HaYeHNE KOHLEHTPaLMKN HaXoauNoch oT
15 % po 100 % nonHoW LWKankbl.

Ecnu ses wkana coctaenseT 155 mn—" (unu mnu—1 C) Mnn MeHee unu ecnNy UCMONL3YIOT CHUTHIBAIOLLNE CUCTEMBI
(komMnbloTepbl, HaKONUTENW AaHHbIX), KOTopble 06naaaloT Tpebyemol TOHHOCTLIO U paspeluaoLLas cnocoBHOCTE KOTOPbIX
COCTaBnsaeT He MeHee 15 % NOoNHOW WKankl, To NPUeMNEeMON TaKXe CYUTAIOT KOHLEHTpaLMIo MeHee 15 % NonHOM WwKanb.
B sTom cnyyae Heo6xoanma 4ononHuTenbHasa kanubpoeka Ana o6ecneyveHns TOMHOCTH KanMGPOBOYHbIX KpuBbIX (1.5.5.2
[OMOMNHEHUA 2 K Npunoxexuio ).

YpoBeHb anekTpomMarHuTHom coemectuMoct (EMC) o6opyaoeaHus aomkeH ObiTe TakuM, YTOOLI AONONHUTENbHLIE
norpeLHocTH ObINn CBEAEHbI K MUHUMYMY.

1.4.1.1 TMorpewHocTb U3mepeHus

O6wWwasn norpeLwwHoCTb U3MepeHUs!, BKNOYas NEPEKPECTHYIO YyBCTBUTENLHOCTL K APYrUM rasam (cM. 1.9 aononHe-
HUA 2 K npunoxeHnio [1), He AomkHa NpeBbiaTh + 5 % perncTpupyemoro s3HadeHns unmn 3,5 % NonHoM Wkans! B 3aBUCUMOC-
TM OT TOrO, Kakoe 3HaueHue MeHbile. [INA KoHLeHTpauun MeHee 100 mnu—1 norpewwHocTs n3MepeHUs He AOMKHa
npesbiwath + 4 Mau—1.
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1.4.1.2 MNoBTOPAEMOCTb pe3ynbTaToB

MoBTOpsiEeMOCTb, ONpeaeneHHas kak cTaHAapTHoe oTknoHeHne 10 nocnegoBaTenbHbIX NOKa3aHUi Ha COOTBETCTBY-
WK KannBPOBOYHLIN ras, ysenuueHHoe B 2,5 pasa, He AonkHa npesbilwaTh + 1 % KOHLEHTpaLMmM NONHOM WKanb! AN
Kaaoro AnanasoHa ebile 155 mnr=" (unu mnr=1 C) unu + 2 % kaxaoro ananasona Hxe 155 Man~1 (unu maH~"! C).

1.4.1.3 UWym

MakcumanbHaa YyBCTBUTENbHOCTL aHann3aTopa Ha HyneBoW NMOBEePOYHbI UNu KannbpoBOYHLIN ras B TeyeHne
no6oro nepuoaa B 10 ¢ He AomkHa nNpesbiwaTh 2 % MONHON LUKanbl Ha BCEX UCNONb3yeMbIX AnanasoHax.

1.4.1.4 CwmeweHune Hyns

CwmelleHne HYNA B Te4eHWe nepuoaa B 14 A0NKHO COCTaBNATL MeHee 2 % NONHOWM LLKanbl Ha CaMOM HU3KOM UCMONb-
3yemMom ananasoHe. Hyneyio HyBCTBUTENBHOCTL ONPEAENSIOT Kak CPEAHIO YYBCTBUTENBbHOCTD, BKNIOYaA LYM Ha Hynesoi
NnoBepoOYHbIN ras B TedeHne 30-cekyHAHOro nHTepeana.

1.4.1.5 KannbpoBo4Hoe cmelleHne

KannbpoBo4Hoe cMeLLeHNe B Te4eHne nepmoaa B 14 AOMKHO COCTaBNATbL MeHee 2 % NONHOW LKanbl Ha CaMOM HU3-
KOM MCMonb3yeMoM AnanasoHe. KannGpoBoYHbI MHTepBan onpeaensioT Kak pasHuLy KannbpoBOYHOM YyBCTBUTENBHOCTMN
W HYNEeBOM YyBCTBUTENBHOCTU. KanmbpoBOUHYIO HyBCTBUTENBHOCTL ONPEAENAIOT Kak CPeAHIO YYBCTBUTENBHOCTb, BKIHO-
yas Wwym, Ha kannBpoBOYHbIi ras B TedeHne 30-cekyHAHOro MHTepBana.

1.4.2 Cywkarasa

dakynbTaTUBHOE YCTPOWUCTBO ANS CYLUKW ras3a (yaaneHusa soAbl U3 Npobbl) AOMKHO OKasbiBaTb MUHUManbHOE BO3-
[eicTBMe Ha KOHLEHTpaLUuIo naMepsemMblx rasos. CyLlka ¢ NOMOLLbIO XMMUYECKUX CPEeACTB Henpuemnema.

1.4.3 NasoaHanusaTopbl

B 1.4.3.1—1.4.3.5 HacToALEero AONONHEHNs U3N0XeHbl MCMoNb3yeMble NPUHLMMbLI M3aMepeHus. Moapo6Hoe onuca-
HMe CUCTEMbI U3MEPEHUsA NpUBEAEHO B AOMONHEHUN 4 K npunoxeHuto [.

N3amepsiemMble rasbl aHanMavpyloT C MOMOLLBIO yKka3aHHbIX Huxe npubopos. [N HeNMHeHbIX razoaHanM3aTopoB
[onycKaeTCs UCMONb30BaHWE NUHENHBIX Lenei.

1.4.3.1 AHanua copgepxaHus okcuga yrnepoaa CO

Ina aHanusa cofepaHus okcuaa yrnepoaa NpUMEHST razoaHannsaTop HeauCnepPCUOHHOrO UHMPaKpacHoro
NDIR a6cop6unoHHoro Tuna.

1.4.3.2 Ananus cogepxanuna anokcnaa yrnepoaa CO,

[ins aHanu3a coaepxaHus AMokcuaa yrnepoaa npuMeHsIoT ra3oaHanmsaTtop HeaANCNepCUOHHOTo MHGpaKpacHoro
NDIR abcop6unoHHoro Tuna.

1.4.3.3 Ananns coaepxaHus kncnopoaa O,

[ins aHanu3a copepxaHus KUCNopoaa NPUMEHSIIOT aHanu3aTop TUNa napaMarHMTHoro aetekropa PMD nnm aatymk
C UCnonb3oBaHWeM guokcnaa umpkorns ZRDO, unu anekTpoxummndeckuin aatunk ECS.

1.4.3.4 AHanus coaepxaHusa yrnesoaopoaose CH

Ina aHanusa coaepxaHua yrnesoaopoAcs NPUMEHSIOT ra3oaHanu3aTop TMna HarpeBaemMoro NNaMmeHHo-MOHU3a-
umnoHHoro aetektopa HFID, cocToawmn us aetekTopa, knanaHos, cuctembl TpybonpoBoAoB U T. A., HarpeBaeMblil TakuM
obpasom, 4ToBbl NoaAepKMBaTL TeMNepaTypy rasa Ha yposHe (463 + 10) K[(190 £+ 10) °C].

1.4.3.5 AHanus coaep:kaHua oKkCcnaos asoTa NOX

Ina aHanu3a cogep:kaHUa OKCMAOB a30Ta NPUMEHSIIOT ra3oaHanM3aTop TMNa XeMUNIOMUHECLIEHTHOTO AeTeKTopa
CLD nnu HarpesaeMblii XeMUNIOMUHECLIEHTHLIN AeTEeKTOp ¢ npeobpasosaTenem NO,/NO, ecnu usmepeHust NpoBOAAT Ha
Cyxoii ocHoBe. Ecnun n3smepeHns NnposoaAT Ha BNaXHoOM ocHoee, To ucnonb3ytoT HCLD ¢ npeofpasoBartenem, nogaepxu-
BawLWuUM Temnepatypy Boiwe 333 K (60 °C), n ecnu cobniopatotcs ycnosus nposepku Ha cooii no soae (1.9.2.2 pononHe-
HUA 2 K npunoxenuio ).

1.4.4 OT60p Npo6 BLIGPOCOB ra3oobpasHbiX BpeAHbLIX BellecTB

MNpo6ooT6opHMKM ANs ra3oobpasHbIX BpeAHbIX BELECTB yCTaHaBNUBAIOT Ha pacCcTOAHUU He MeHee 0,5 M unu Ha pac-
CTOSIHUM TPeX AnameTpOB BbiNYCKHOIN TPYObl B 3aBUCUMOCTM OT TOrO, Kakoe 3HaveHue 6onblue, nepe BbiNyCKHLIM OTBEP-
CTMEM CUCTEMBI BbiNycka oTpaboTaslumnx rasos, eCnyu BO3MOXHO, U OCTaTO4HO 6nM3Kko K ABUraTento, Ans Toro YTobbl
TemnepaTtypa oTpaboTaBlumx ra3oe B Npo6oot6opHuke coctaBnsana He meHee 343 K (70 °C).

AnsaucnbiTaHsa MHOTOUMNMHAPOBOTO ABUraTENS, UMEIOLLIErO BbIMYCKHOM KONNEKTOP, BX0A NpobooTO0pHMKa noMella-
10T Ha AOCTaTOYHOM yAaneHuu Takum obpasom, 4yTobbl Npoba oTpaxana cpeaHuit BLIOPOC OTpaboTaBLUMX ra3oB U3 BCEX
UMNUHAPOB. B MHOroLMNMHAPOBLIX ABUraTeNsX C HECKONbKMMM BLIMYCKHBIMU KONNeKTopamu, HanpumMep V-o6pasHbiil ABU-
raTenb, paspelaeTtcs oToupaTte NPoby M3 KaXA0ro BbiMYCKHOTO KONSIEKTopa 0TAENbHO U pacCHUTLIBATL CpeAHUIA BbIBpoC OTpa-
6oTaswmx razos. MoryT ObITb NPUMEHEHLI ApyrMe METOAbI, ECNIN A0Ka3aHO WX COOTBETCTBUE BLILIEYNOMSIHYTHLIM METOAAM.
Ina pacyeTa BbIGPOCOB razoo6pasHbix BpeaHbIX BELECTB CrieayeT UCMOoNb30BaTh 0BLWMi pacxoa oTpaboTaBLUMX rasoB no
mMacce.

Ecnu Ha cocTas oTpaboTaslumx ra3oB okasbiBaeT BNUsHME Nobas cucteMa (YCTpOUCTBO) nocneaytolein 0O4UCTKN
oTpaboTasLux rasos, To oT6MpaTh Npobbl oTpaboTaBLIMX ra3oB cneayeT B MecTe, pacnonoXXeHHOM 0 3TOro yCTpon-
ctea. Ecnu ana onpeaeneHns coaepxaHus BpeaHbIX YacTULL UCMONb3YIT CUCTEMY pa3peXXeHus MONMHOro NoTokKa, To
copepxxaHne BbIGPOCOB ra3oobpasHbIX BpeAHbIX BeleCTB MOXHO Takke OnpeaensaTb B paspeXeHHOM oTpaboTasluem
rase. Mpo60oT6opHUKM ANA ra3000pa3HbIX BpeaHbIX BELECTB YCTaHaBNUBAKT PAAOM ¢ Npo6ooT6opHMKaMu ANa BpeaHbIX
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yacTuu B cmMecuTenbHoM kaHane (ans DT —1.2.1.2, ana PSP — 1.2.2 nononHeHus 4 k npunoxexnio [1). CogepxaHne COn
CO, MoxHO Take onpeaensTb nyTem oT6opa Npob B kamepy 1 NOcNeayIoLIEro 3MepeHnsa KoHueHTpaumm COmn CO, 8
3TON Kamepe.

1.5 OnpeaneneHune coaepxaHusa BpeAHbIX YacTUL,

Onsa onpepeneHus coaepxaHus BpeaHbIx YacTul TpebyeTca cuctema pasbaeneHuns 4acTi NoToka unu cuctema pas-
6asneHna nonHoro notoka. Pacxoa cuctemel pasbasneHns AoMmKeH ObITb AOCTAaTOYHO GONbLWNMM ANA NONHOTO YCTpaHe-
HUA KOHAEeHCaUuun BoAabl B cuctemax pasbasneHus n ot6opa npob u nopaepxaHua Temnepatypbl pa3basneHHbIX
oTpabotaBwmx ra3os Ha ypoBHe 325 K (52 °C) unu Huxe HenocpeacTBEHHO Nepea hunbTpoaepxkarenamu. flonyckaeTtca
NOBTOPHAA CyLLKa BO3AYyXa A0 €ro noAayn B cuctemy pasbasneHns, ecnn BRaXHOCTb BO3AYXa IBNRETCA BLICOKON. Peko-
MeHAyeTCA UCnonb3osaTh pasbaBnsiomii BO3AYX, NPeaBapUTEnbHO HarpeTobiil A0 TemnepaTypsl Bbiwe 303 K (30 °C),
ecnu TeMnepartypa okpyxaioLuero sosayxa Hmwke 293 K(20 °C). OagHako TeMnepaTtypa pasbasnsaiowero Bo3ayxa He A0MKHa
npesbiwath 325 K (52 °C) ao nogaymn otpaboTaBlumx rasoB B CMeCUTENbHLIN KaHan.

MNpu ucnonb3osaHnn cUCTEMbI pa3basneHns YacTn NoToka NPo6ooTOOPHUK ANA BPeAHbIX HaCcTUL, YCTaHaBNNBAIOT B
HenocpeacTBeHHON 6nusoctn n nepen Npo6ooT6OpHUKOM ANA ra3os, Kak yka3aHo B 4.4 U B COOTBETCTBMU C PUCYHKa-
Mn 4—12, EP n SP 8 1.2.1.1 pononHeHuns 4 k npunoxexuo 1.

KoHcTpykumei cucTembl pasbaBneHus 4acT NnoToka AomkHa BbITb NpeaycMOTpeHa BO3MOXHOCTb pasaeneHns notoka
oTpaboTaBLUMX ra3os Ha ABa NOTOKa, NpU4eM YTOObI MEHBLUMIA NOTOK pa3GaBNANCA CNOMOLLILIO BO3AYXa U 3aTeM UCTIONb3oBar-
CA ANA UIMEPEHNA COAEPKaHUs BPeAHbIX YacTu,. [INA 3TOro NOToka OYeHb BaXHO, 4TOObI koadhduumeHT pasbaBneHus 6bin
onpeaenex ¢ BbICOKON CTeneHbIo TOHHOCTU. flonyckaeTcs NPUMEHATL pa3nnyHble METOAbI pa3aeneHns NOTOKOB, NpeaycMar-
puBaiowme pasnuyHbie MeToabl U npoueaypbl oT6opa Npob (1.2.1.1 aononHeHuna 4 k npunoxexuio ).

Onsa onpeaeneHns Macchbl BpeaHbix YacTtuu, Tpedytotca cuctema otbopa npob aucnepcHbix Yactu, punbTpol Ans
ot6opa Npob BpeAHbIX HAaCTuL, BECbI C TOHHOCTLIO B3BELLMBAHUA A0 MUNNUOHHON ACNW rPaMMa, a Takke kaMmepa Ans B3Be-
LUMBaHWUA C KOHTPONUPYEMOI TeMNepaTypon N BNaXXHOCTLIO.

Ina ot6opa npo6 BpeaHbIX YacTUL MOryT GbiTb NPUMEHEHBI ABa MeToAa:

- MeToA C UCNONb30BaHMEM 0HOro hunbTpa, NPU KOTOPOM UCNONL3YIOT Napy punbTpos (cM. 1.5.1.3 HacTosLero
DONONHEHUA) ANA BCEX PEXMMOB LiMkna ncnoitaHua. Ocoboe BHMMaHue cneayeT yaenaTb BpeMeHn otéopa npob n
pacxoay notoka Ha aTane otbopa npo6b;

- METOA C UCNONBb3OBaHNEM HECKONbKUX PUNLTPOB, NPU KOTOPOM OAHY napy dunbtpos (cM. 1.5.1.3 HacTosLlero
AOMNONHEHUA ) UCNONB3YIOT ANS KAXA0ro OTASNLHOro peXxuma Lukna ucnbitanmns. NMpoueaypol oT60pa Npob sTUM MeTo-
nom 6onee npocThle, HO YMcno unbTpos GonbLue.

1.5.1 ®unbTpbI ANA oT6OpPa NPOS BpeAHbIX YacTUL,

1.5.1.1 Cneuundukaunmn punsTpos

Ons npoBeaeHuss ucnbiTaHuin TpebyoTcs CTEKNMOBONOKHUCTbIE PUNLTPLI ¢ (DTOPYFrNEPOAHBIM NOKPLITUEM UMK
UNbLTPLI C PTOPYrNepoaHOR OCHOBON MeMGpaHHOoro Tuna. PunbTpLl BCeX TUNOB A0MKHBI UMeTb 0,3 Mkm DOP (anokTun-
hTanar), cTeneHb ynasnMBaHus He MeHee 95 % npu ckopocTU NoToKa rasa oT 35 Ao 80 cm/c. Mpu nposeaeHNM KoppenALm-
OHHbIX UCMbITaHUI Mexay nadopaTopusamMmn unu Mexay NpeanpuATMEeM-U3roToBUTENEM U areHTCTBOM, 3aHMMaIoLLMMCS
BOMpPOCaMMn pernameHTauumn, cneayeT UCNoNb3oBaTh (PUNLTPLI NAEHTUYHOrO KayecTsa.

1.5.1.2 Pasmep punbTpa

MuHMManbHLIN AnamMeTp UNLTPOB ANA AUCMEPCHBIX YHaCTUL, AOMKEH COCTaBNATb 47 MM (37 MM AuameTp (ounbTpy-
IOLLIETO 3NEMEHTA). ,

JonyckatoTca unbTpbl Gonbluero gnametpa (1.5.1.5).

1.5.1.3 MpepBaputensHbie 1 OCHOBHbIE (DUNBLTPbI

O6pasLpbl pasbasneHHbIX oTpaboTaBLUMX ra3oB B XOAE UCTbITaHNA OTOMPaIoT C MOMOLLIbIO Napbl YCTaHaBNUBaEMbIX
ApYyr 3a ApyroMm punbTPoB (0AWH NpeaBapUTENbHbIA U OANH OCHOBHON hunbTp). OCHOBHON OUNBLTP YCTaHABNUBAIOT He
npaneevemB 100 MM 3a npeaBapuTENbHLIM (OUNBTPOM, U MEXAY HUMWU HE AONMKHO BbITb HUKAKOro KOHTakTa. PUNLTPLI B3BE-
LUMBaOT OTAENBLHO UNK B Nape, NpuydeM GUNbTPYOLWNE SNeMeHTbl o6pallaoT Apyr K Apyry.

1.5.1.4 CxopocCTb NpOXoxAeHUs oTpaboTaBLUKNX ra3oB Yepes (UNbTPYIOLLYIO MOBEPXHOCTb

CkopocCTb MoTOKa rasa B ounbTpe AoMKHa gocTurate 35—80 cv/c. YBenuyeHve nageHusl AaBneHust Mexay Hava-

JIOM U KOHLLOM UCMbITaHWA AOMMKHO COCTaBNATbL He Oonee 25kMMa.

Ta6bnuua A3 1.5.1.5 Harpyska Ha dpunbTp
PekomMeHOyeMas  MuHUMarnbHas — Harpyska  Ha
AnameTp PekomeHayembIlt PekomeHayemasn | dounbtp — 0,5 Mr/1075 MM2 counbTpytoLLelt nnowaam Ans MeTo-

hunbTpa, | AnameTp GunbTpyoLwero MUHUManbHas

a C UCMONb30BaHWEM OAHOro hunbTpa. Ans dunbTPoB Hanbo-
MM anemMeHTa, MM Harpyaka, Mr A A unbTpa. Ana ¢ p

nee pacnpoCTpaHeHHbIX pa3MepoB 3TU 3Ha4YeHUs SBMSIOTCA
47 37 05 cneayowmmm (cMm. Tabnuuy [.3).
[lna mMeToAa C MCMONb3OBaHWEM HEeCKONbKMX PUNbLTPOB

70 60 1.3 pekoMeHAyeMYH MUHUManbHYI0 COBOKYMHYIO Harpy3Ky Ha Kaxablil

90 80 2,3 HUNLTP pPaccyMTLIBAOT Kak MpousBeaeHne COOTBETCTBYIOLLEro

no 100 36 YKa3aHHOrO BbiLLie 3Ha4YeHWs1 U KBaapaTHOrO KOPHA U3 obLuero Ync-
na pexxumoB.
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1.5.2 Cneuudukalmum kamepbl AN B3BELUMBAHUA U aHaNUTUYECKUX BECOB

1.5.2.1 Ycnoeua B kamepe ANs B3BeLUMBAHUA

Temnepatypy B kamepe (MNun NoMeLLeHnn), B KOTOPOI KOHANLMOHMPYIOT 1 B3BELUNBAIOT (PUNBLTPLI ANA BPpeAHbIX
4yacTuu, cneayeT nopaepxusath Ha yposHe (295 + 3) K [(22 + 3) °C] B TeyeHne BCero BpemMeHn KOHAMLMOHNPOBAHWUA U
B3BelIMBaHMA UNbTpa. BnaxHOCTL oOKpyXalowero Bosgyxa cneayeT MOAAEPXKWBaTL Ha YPOBHE TOYKW POChI
(282,5 £ 3) K[(9,5 £ 3) °C], a OTHOCUTENbHYIO BNaxXHOCTb — Ha yposHe (45 + 8) %.

1.5.2.2 B3BelumBaHue 3TaNOHHOro hunbTpa

B okpyxatoweit cpeae kamepbl (MUK NOMeLLEHUs) He AO0MKHO ObiTb HUKaKUX 3arpAsHAIOLNX BEWeCcTs (TakuX, kak
Mnbinb), KOTOpble Mornu 6bl 0ceaaTh Ha MUNBLTPLI ANA BPEAHbIX YacTuL, B TeyeHne ux ctabunusauun. lonyckaercs
OTKINOHEeHMe OT cneLmdukaLmin NoMeLLeHNs AN B3BELUNBaHWSA, onpeaeneHHbix B 1.5.2.1, ecnu 3T oTkNoHeHWs Habniopa-
t10TCA B TeYeHue He 6onee 30 MuH. MomelLeHVe ANs B3BELIMBaHUA AOIMKHO COOTBETCTBOBATL YKasaHHbIM cneuudukaumuam
A0 BXoJa nepcoHana B rnomelleHne ans B3gelunsaHus. B teveHune 4 4 pomxkHel 6bITh B3BELLEHD], MO KpanHen Mepe, ABa
HeMCnonb30BaHHbIX 3TaNOHHbLIX PUNbTPa UNK ABe Napbl 3TANOHHBIX (PUNBLTPOB, OAHAKO NPEANCYTUTENBHO, 4TOOLI 3TO
B3BeLUVBaHNE NPOBOAMNN OAHOBPEMEHHO CO B3BeluMBaHneM ounbTpa (napbl) Ansa otéopa npob. 3tanoHHbIe PUNbTPbI
DOMKHbI UMETb TaKoM ke pasmep 1 6biTb N3roTOBNEHLI U3 TOTO XXe MaTepuana, us KOTOporo U3roToBNeHbl PUNLTPLI ANA
oTt6opa npo6.

Ecnu cpearas macca 3TanoHHbIX (UNLTPOB (Napbl 3TANOHHBLIX (PUNLTPOB) OTNUYAETCSA OT Macchl unbTpa Ans
oTt6opa npob Gonee yem Ha + 5 %(+ 7,5 % AnA napbl GUNbTPOB) pekoMeHAYeMOW MUHUManbHOW Harpysku Ha ounbLTp
(1.5.1.5), To BCe hunbTpbl ANs oT6Opa NPO6 3aMeHsIIT U UCNbITaHNe Ha BLIBPOC OTpaboTaBLMX ra3oB NOBTOPSIOT.

Ecnu kputepumn ctabunusauumn noMmewieHns Ans s3sewmnsanus no 1.5.2.1 He cobniopaloTcs, oaHako Macca 3TanoH-
HOro onnbTpa (Napbl) COOTBETCTBYET YKaszaHHbIM Bbilue TpeGosaHuAM, TO NPeanpUATUE-M3roToBUTENb ABUraTens MoxeT
nn6o cornacutbes ¢ pesynbTatammn onpeaeneHunst Maccol ounbtpa ans ot6opa npob, nnbo aHHynupoBaTb 3TK pe3ynbTa-
Thbl, YCTAHOBUB CUCTEMY KOHTPONA NOMELEHNS ANS B3BELIMBAHUA, U NPOBECTU NOBTOPHOE UCNbITAHKE.

1.5.2.3 AHanutudeckue Becbl

MorpetuHoCcTb aHanNUTUYEeCKMX BECOB, UCMONb3yeMbIX ANA onpeaeneHna Macchl Bcex unbTpoB (CTaHaapTHoe
OTKNOHeHWe), AOMKHA cocTaBnATb 20 Mkr, a paspewenne — 10 Mxr (1 aeneHne = 10 mkr). Ans dunbTpos AnaMeTpom
MeHee 70 MM NOrpeLlHOCTb U pa3pelueHne AOMKHbI COOTBETCTBEHHO COCTaBNATL 2 1 1 MKr.

1.5.2.4 YcTpaHeHune adpdeKToB CTaTUHECKOro HanpsxXeHns

Onsa ycTpaHeHuss adeKToB CTAaTUHECKOro HanpskeHua UANLTPLI HEWTpanuayloT nepea B3BELWBAHUEM,
HanpuMep, ¢ NOMOLLbIO HEWTpann3aTopa Ha OCHOBE MONOHMA MNKN YCTPONCTBA aHANOTUYHOIo AeNCTBUSA.

1.5.3 OononHuTenbHbIe cneundUukaLum Ana npoLeayp n3MepeHus BpeaHbIX YacTu,

KoHcTpykumMein Bcex yacTel pasbaBnsiolleil cUcTeMbl U cuctembl oT6opa Npob 13 BbiNyckHOW TpyGbl BNNOTH A0
hunbTpoaepKaTens, KOTOPble UMEKT KOHTAKT ¢ NepBUYHbIM U pa3baBneHHbIM oTpaboTaswnmM rasamMm, AoNXHa ObITb
npeaycMoTpeHa BO3MOXHOCTb CBeAeHMSA K MUHUMYMY OCeAaHust UNn U3MeHeHNUs coaepxaHnsa BpeaHbix Yactul. Bee
YacTu AOMNXHbI ObITh N3rOTOBNEHBI U3 NPOBOAHUKOBLIX MaTepuanos, KOTOpbIE HE BCTYNAKT B PeakLmMio C KOMNOHEHTaMU
oTpaboTaBLUMX ra30B, U AOMKHbI ObiTb 3a3eMNeHbl ANA NpeAoTBPaLLeHUs SNEKTPOCTaTUYECKUX ABNEHWIA.
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DononHeHue 2
(o6nasaTencHoe)

Kanu6poeka aHanuTnyeckux npuéopos

1 Kanub6poBkarasoaHanuzaropos

1.1 BBepeHue

Jo6oit rasoaHanusaTop KanubpylT Tak 4acTo, kak 3To HeoBxoanmo Ans obecneyeHuss TOUHOCTH, Tpebyemoi
HacCToAWMUM cTaHAapToM. B HacTosllwem pasgene onucaH MeToa KanubpoBKU ra3oaHanus3aTopoB, ykas3aHHbiX 8 1.4.3
pononHeHns 1 k npunoxeHuto [.

1.2 Kanu6poBouHble rasbl

Heo6xoammo cobnioaaTts CpokU roAHOCTH BCEX KanuBpoBOYHbIX ra3os.
CpOKU rogHOCTM KaNGPOBOYHBIX FA30B, YCTAHOBNEHHbIE NPeanpUATUEM-N3TOTOBUTENEM, AOIDKHBI ObITh 3ahMKCU-
poBaHbI.

1.2.1 XuMUYeCKU YNCTbIe rasbl

Tpebyemas 4ncTOTa rasoB 3aBUCUT OT NPeAEenbHOro CoaepXKaHNsA BpeAHbIX MPUMecen, ykasaHHbIX Huxe. [ina npo-
BeAEHUSI UCMbITAHUIA AOMKHBI BbITb B HANNMYUK CcReayowne rasbl:

- YACTLIN a30T:

npumecu, He 6onee:

yrneeoaopoakl, 3kBUBaneHTHole yrnepoay Cq, — 1 mnH-1;

okeup yrnepopa C — 1 maH~1;

Avokeua yrnepoaa COp — 400 Maw~T;

okcnp asota NO — 0,1 MnH'1;

- YACTBIN KUCNOPOA:

coaepxanue kucnopopa O, — obbemHan aons He MeHee 99,5 %;

- cMecb Boaopoaa U renus — (40 % £ 2 % — BoAOpOA, OCTanbHOE — renui):

npumecu, He Gonee:

Yrneeoaopoasl, 3keusaneHTHole yrnepoay Cq, — 1 mne—T;

Avokeua yrnepoga CO, — 400 mnH-T1;

- YUCTbIA CUHTETUYECKUI BO3AYX:

coaepxaHune kucnopoga — obbemHasn gons 18 %—21 %;

npumMecu, He Gonee:

yrnesoaopoabl, 3keneaneHTHbIe yrnepoay Cq, — 1 mnH1;

okcua yrnepoaa CO — 1 mnH~T;

Aviokena yrnepoaa CO, — 400 maw~T;

okenp asota NO — 0,1 man—T1.

1.2.2 MNoBepouHbIe M KAaNUOPOBOUHbBIE Frasbl

JonyckaeTcst UICNoNb3oBaTh rasbl CO CNEAYIOLLINM XMMUYECKUM COCTaBOM:

- C3Hg 1 uncTbIN CUHTETUYECKUI BO3AYX (CM. 1.2.1);

- CO 1 yncThii a30T;

- NO numcThiii asoT (obLee copepxarne NO, B 3Tom kannbpoBOYHOM rase He A0MKHO NpeBbilwaTh 5 % coaepxaHns
NO);

- O5 1 4nCThIN a30T;

- CO5 1 yncTbIf a3oT,;

- CHy 1 unCThI CMHTETUYECKUIA BO3AYX;

- CyHg 1 4MCTBIA CUHTETUYECKUI BO3AYX.

MpumMeuyaHune— [onyckaeTca UCNONb3OBaHUE M APYrMX KOMBUHALMI ra3oB NPU YCIOBUK, YTO rasbl, COCTaBNs-
1oLLMe KOMBUHALMIO, He BCTYNAIOT B peakLmio Mexay coBo.

PeanbHas kOHLEHTpauusa Bcex kanubpoBOYHbIX ra3oB A0MKHA HAXOAUTLCA B Npeaenax + 2 % HomuHanbHon. Bee
KOHLeHTpaLun kannbpoBOYHOrO rasa AOMkHbI 6biTb YkazaHbl B 06beMHbIX Aonsax % unm mnn—1,

a3kl, NpuMeHseMble ANA KanMBPOBKKU, MOXHO Takke NONYyYUTb C NOMOLLLIO Fa30BOro cenapartopa, UCnonb3ys B
KauecTse pasbaBnALLEro aNeMeHTa YUCTbIN @30T Ny MNK YMCTHIN CUHTETUHECKUI Bo3AyX. ToUHOCTL, OBecneunsaemas
CMeLUMBaIOLLMM YCTPOWCTBOM, A0MKHa ObITb Takom, YTO6bI KOHLEHTpaLMI0 pa3taBneHHbIX KanMGPOBOYHbLIX ra3oB MOXHO
6bIn0 661 ONpeaenUTb € MOrPELLHOCTLI0, He NpeBbiwawein + 2 %.
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1.3 Mpoueaypa UcNonb30BaHMA ra3oaHanM3aTopoB M CMCTeMbl 0T6opa Npo6

Mpoueaypa Ncnonb3oBaHWs rasaoaHann3aTopoB U cucTembl 0T6opa Npo6 AOMKHa COOTBETCTBOBATL MHCTPYKLUAM
npeanpuaTUS — U3roToBUTENSA NPUBOPOB NO UX 3anycKy U akcnnyaTaumu. Mpu 9ToM HeoBX0AUMO YUNTHIBATH MUHUManb-
Hble TpeboBaHus, ykasaHHble B 1.4—1.9 HacTosALWEro AOMONHEHNS.

1.4 UcnbiTaHue Ha repMeTUHHOCTb

Heo6xoanmo npoBecTu MCAbITaHWE CUCTEMBI HA FepMETUYHOCTb. [INA 3TOro NPo600TGOPHMK OTCOEANHSOT OT CUCTe-
Mbl BbIMYCKA, & ero BXOAHOE OTBEPCTHE 3aKpbiBaloT. BKNoUalT Hacoc rasoaHanuaaTtopa. Mocne nepeoHayansHoro nepuo-
Aa cTabunusauumm BCe pPacxoaoMepbl AOSIKHbI MOKasbiBaTb Hynb. Ecnu 9To TpeGoBaHMe He BLIMONHAETCA, TO
Heo6X0ANMO NPOBEPUTL MarncTpans NPo6ooTEOPHMKA N YCTPaHUTL HEMCMPABHOCTb.

MakcumManbHas AoNyCTMMast CKOPOCTb YTEUKN CO CTOPOHbI BaKyYMHOM YacTW AOMKHa cocTasnaTh 0,5 % CKOpocTH
MCMOSb3YeMOoro NoToKa B MPOBEPSAEMOil YacTu CUCTeMbI. [1Ns onpeaeneHnst CKOPOCTU UCMONb3yeMOoro NoToKa AonycKaeT-
CA MPUMEHATL NOTOKWN rasoaHannsaTopa 1 NOTOKN BO BTOPOM KOHTYpe.

[Opyroin meToa 3aKnioYaeTcs B CTYNEHYaTOM 3MEHEHIMN KOHLEHTpaLumn Ha Bxoae Npo6ooTGopHMKa B MarucTpans B
pesynbtate MnepeknioYeHns ¢ HyNeBoro Ha KanMbpoBOYHbIN ras.

Ecnu nocne cooTBeTCTBYIOLIEr0 Neproaa BpeMeHn HabnogaeTcst 6onee HU3Kas KOHLEHTpaLMs N0 CPaBHEHMIO C
BBEAEHHOMN KOHLEHTpauuneil, TO 3TO ykasbiBaeT Ha Npobnembl ¢ kannbpoBkon Npubopa unNu repMeTUYHOCTLIO.

1.5 Mpoueaypa kanubpoBKK

1.5.1 UsmeputenbHble NpUGOpPLI

N3meputenbHble npubopbl Heo6xoaUMO NoaBeprHyTb kannbpoBke, KaNMOPOBOYHLIE KPUBLIE NMPOBEPSAIOT CTaH-
AapTHbIMK razamu. Mpun otbope Npob oTpaboTaBLuMX ra3oB HEOHXOAUMO UCNONBL3OBATD T e PacxoAbl MOTOKa, Y4TO U Npn
kannbposke.

1.5.2 Bpemsa nporpeBa npudopos

Bpemsi nporpeBa npn6opoB AOMKHO COOTBETCTBOBATh YCTAHOBNEHHOMY MHCTPYKLMEN NPeanpusiTUSI-M3roTOBUTENS.
Ecnu cooTBeTCTBYIOLME YKa3aHWUA OTCYTCTBYIOT, TO pekoMeHAyeMoe Bpemsi NporpeBa rasoaHanmsaTopa — He MeHee 24,

1.5.3 Ananusatopbi NDIR n HFID

AnanusaTtop NDIR pomxeH 6bITb HACTpoeH, ecnu 3To Heo6xoaAMMO, a Nnams rasoaHanusatopa HFID Heo6xogumo
BbIBECTM Ha ONTUManbHbIA ypoBeHb (1.8.1 HacTosLero AONONHeHUs).

1.5.4 Kanu6poska

Kanubposky Heo6x0aMMO NpoBOAUTL NO BCeM 0ObIMHO UCNONb3yeMbiM pabounm ananasoHam.

AnanusaTopel CO, CO,, NOy, CH 1 Oy nOmKHbI 6bITb YCTaHOBAEHBI Ha HY b C NOMOLLBIO YMCTORO CUHTETUYECKOTO
BO3Ayxa Unu asoTa.

CooTBeTcTBYIOLWME KanuBpoBOUHbIE rasbl Heo6X0AMMO NPONYCTUTL Yepe3 razoaHanusaTopsbl, 3adUKCUPOBaTb
rokasaHus n onpeaenuTb KanuGpPoBOYHYIO KPUBYIO B COOTBETCTBUM C 1.5.5 HacToAWEro AONONHEHNA.

Heo6xoanMo BHOBL NPOBEPUTL YCTAHOBKY Ha HYNb 1, €CNU Heo6X0AUMO, NOBTOPUTL NPOLIEAYPY KaNUGPOBKU.

1.5.5 MNMocTpoeHue KanMGpoBOUHON KPUBOWN

1.5.5.1 O6wue ykasaHus

KanuBpoBoyHyto KpMBYIO aHanusaTopa CTPOAT He MeHee YeM NO NATU kanuBPOBOYHBIM TOoUKaM (He CuMTas Hynb),
pacnpeaeneHHbIM kak MOXHO 6onee paBHOMepHO. HauBbicLuas HOMUHaNbHasA KOHUEHTpauusa — He meHee 90 % NonHoi
LuKansbl.

Kann6poBouHyto KpUBYIO pacCyMTLIBAIOT METOAOM HaUMEHBLUWX KBaapaToB. Ecnv nonyyeHHbINn MHorouneH 6onb-
LLE TPeX, TO YUCNO KanMBPOBOYHLIX TOUEK (HE CHUTaA HYNb) AOMKHO, NO KpaliHe Mepe, ObITb PaBHO YPOBHIO 3TOT0 MHOTOY-
neHa nntoc 2.

Kanu6posoyHas kpuBas He AOMKHE OTKNOHATLCA Gonee YeM Ha + 2 % OT HOMUHANBHOrO 3HA4YEHNA B KAXKAO0N Kannb-
poBOYHOM Touke M Gonee YeM Ha = 1 % MONHOW LIKaNbl B HYNEBON TOuKE.

Mo kanMBpoBOYHON KPUBOI N KaNMBPOBOYHBLIM TOYKaM BO3MOXHO MPOBEPUTL NPaBMNLHOCTL BLINONHEHUS Kanuo-
poBku. [JonmxHbl 6bITb YKa3aHbl pasnuyHble OCHOBHLIE NapamMeTpbl aHanusaTopa, B TOM Yucne:

- Anana3soH N3MepeHus;

- YyBCTBUTENBHOCTb;

- paTta KkanubpoBsku.

1.5.5.2 Kanubposka Huxe 15 % NonHOM LWKansbl

Kanu6poBouHyto KpUBYLO aHannsaTopa onpeaenstoT C NOMOLLBIO He MeHee YeM no 10 kKannBpoBOYHBIM TOYKaM (He
CYUTas HYNb), PacnONOXEHHbIM TakuM 06pa3oMm, 4Tobbl 50 % kanMBPOBOYHLIX TOHEK HAXOANNUCH B AnanasoHe Huxe 10 %
MONHOM LWKanbl.

Kann6poBOYHYIO KPMBYIO paccHUTLIBAIOT METOAOM HanMeHbLUNX kBaapaToB. KannbpoBoyHasa Kpusas He AOMmKHa
OTKNOHATLCA 6onee YeM Ha + 4 % OT HOMUHANbHOrO 3HaYeHUs B KaxKaol kannbpoBoYHoii Touke unu Gonee uem Ha = 1 %
MONHOM LUKanbl B HYNEBON TOYKe.

1.5.5.3 AnbTepHaTuBHbIe MeToAb!

[JonyckaeTca NpUMEHATbL anbTepHaTUBHblIE MeTOAbl (Hampumep, KOMMbloTep, 3NEKTPOHHBIA NepekntovaTentb
npeaenos n3MepeHns), CNn AoKasaHo, YTO OHU AAK0T SKBUBANEHTHYIO TOYHOCTb.
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1.6 MpoBepka kanMGpoBKN

Kaxablit 06bI4HO Mcnonb3yembli paGounii auanasoH HeoGX0AMMO NPOBEPUTL NEpe KaxaAbiM aHanU3oM B COOTBe-
TCTBUW C HUXENPUBOAUMOMN NpoLeypoit.

Kann6poeky NpoBepsatoT HyneBbIM NOBEPOYHBIM Fa30M U KanUGPOBOYHBIM ra3oM, HOMUHANBHOE 3HA4YEHUE KOHLIeH-
Tpaunm KOToporo cocTaensieT 6onee 80 % NONHOM LUKanbl U3MEPSEMOro Auana3soHa.

Ecnu ans aByx paccmaTtpusaembix KannBpoBOYHbIX TOHEK HalAEHHbIE 3HAUYEHNS OTNUYAIOTCA He GoneeyemMHa + 4 %
MOMNHOM LLKanbl OT YKasaHHOro UCXOAHOMO 3HaYeHUs!, TO AOMYCKAeTCs U3MeHeHne KanubpoBoYHbLIX NapameTpos. B npoTue-
HOM Cny4ae cneayeT NOCTPOUTL HOBYHO KanMGpPOBOYHYIO KpUBYHO B COOTBETCTBUM C 1.5.4 HacToALWEro AONONHEHUS.

1.7 Mpoeepka achpekTuBHOCTM NPeobpasosaTens NOy

OdbhekTMBHOCTL UCTIONB3YeMOro NpeobpasosaTens Ansa npeobpasosanus NOo B NO NnpoBepsiioT B COOTBETCTBUN C
TpebosaHuamK 1.7.1—1.7.8 HacTosALlero gononHeHus (pucyHok .1).

1 2 3

Moctynnexue O,
Wnu sosgyxa

o o—

AAA
Y

(o O/C ||| B 4

-AC [ (oOoy

O

MocTynnexHve
NO/N, \

1 — KnanaH ynpaeneHns pacxoaoM; 2 — pacxogomep; 3 — afeKTpoMarHUTHbINA KnaraH ynpaefneHust pacxoaom; 4 — 03oHaTop,
5 — Bapuarop

BxogHoe

coefuHeHue
aHanusaropa

PucyHok 1.1 — Cxema ycTporicTBa Ans nposepkun adpdrekTuBHOCTU npeobpasoatens NO;

1.7.1 UcnbiTaTenbHasa ycTaHOBKa

3 hbekTMBHOCTL Npeobpa3soBaTeneil MoXeT ObiTb NPOBEPEHa C MOMOLLLIO 030HATOpPa NPU HANUYUN UCNbITaTENLHON
yCTaHOBKM, Noka3aHHol Ha pucyHke [1.1 (cm. Takcke 1.4.3.5 pononHeHus 1 k npunoxexuio 1), npn cobnioaeHun nanoxex-
HOW HWXe npoueaypsbl.

1.7.2 Kanu6poBka

CLD n HCLD HeofxoanmMo kanubposaTb N0 OCHOBHOMY paboyeMy AnanasoHy, pyKOBOACTBYSACH TpeboBaHuaMN
npeanpuATUSA-U3roTOBUTENS N NCMONb3YA HYNEBOI NOBEPOYHLIN U KaNMBPOBOYHLIN raskl (B nocneaHeM cogepxkaHmne NO
cocTaensieT npumepHo 80 % pabouero AnanasoHa, a koHueHTpauus NO, rasosoi cMecn — meHee 5 % KOHLeHTpaLmn
NO). B aHanusaTtope NOy aomxeH 6biTb ycTaHoBneH pexum nsmepernsa NO Tak, utobbl kannbpoBoyHbIi ras He npoHukan
B npeobpasoBaTens. MNokasaHna KOHLEHTpaL MU Npu 3TOM AOMKHbI ObITb 3aPMKCMPOBaHbI.

1.7.3 Pacuetbl

SpdekTnBHOCTL Npeobpasosatens NOy, %, paccHnTbiBaloT No hopMyne

AdbdekTUBHOCTL = [l + 2 _SJ 100,

roe a — koHueHTpauna NOy B cooTBeTcTBUM € 1.7.6 HACTOALLEro AOMNONHEHUS,
b — xoHueHTpauusa NOy B COOTBETCTBUM C 1.7.7 HACTOALLErO AONONHEHUS;
¢ — koHUeHTpauust NO B cooTBeTCTBUM C 1.7.4 HacToALWEro AOMNONHEHUs;
d — xoHuUeHTpaumsa NO B cooTBeTCTBUM C 1.7.5 HacTosALLEro AONONHEHUs.
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1.7.4 JononHuTenbHas nogavya Kucnopoaa

C nomoLybto T-06pa3Horo coeANHEHNA B NOTOK rasa NOCTOAHHO A0GaBNSAT KUCNOPOA A0 TeX NOpP, NoKa yKasaHHas
KOHLleHTpauus He 6yaeT npumepHo Ha 20 % MeHbLue KOHLEHTpauumn kanubposku no 1.7.2 HacTosALWEero AoNonHeHWs (ras3o-
HanusaTop AonxeH 6biTh B pexume NO).

MokasaHue KoHLEeHTpaLuun ¢ Heo6xoanmo 3acdukcpoBaTtb. O30HaTOP AOMKeH ObITb OTKMNIOYEH B TeHEHWE 3TOMN
npoueaypbl.

1.7.5 BknouveHune o3oHaToOpa

3aTeM 030HaTOp BKNKOYAKT AN NONYyYEHNA 030Ha, AOCTaTOMHOIO AN CHUXKEHUA KoHLeHTpaLumn NO npuénusutens-
HO A0 20 % (MUHMUManbHoe 3HadeHne 10 %) KOHLEeHTpaLMn kKanMBpoBKK, ykasaHHOW B 1.7.2 HacTosLEero AONONHEHUS.
MokasaHue KoHUeHTpauun d Heo6XoaNMMO 3aduKCUpoBaThb (aHanu3aTop AomkeH BbiTh B pexxume nsmeperus NO).

1.7.6 Pexunm usmeperna NOy

3atemaHanusatop NO nepeknioualoT B pexum namepeHus NOy Tak, utobbl rasosas cMeck (cocTtoswan us NO, NO,,
O,) Tenepb Npoxoauna Yepes npeobpasosaTtens. MokasaHne KOHLEHTpaLum @ Heo6X0aNMO 3athMKCUPOBaTL (aHaNNU3aTop
AomkeH 6biTb B pexunme nsmeperns NOy.)

1.7.7 OTKnO4YeHUe o30HaTOpa

3aTeM 030HaTOp OTKNYaT. CMeCh ra3oB, ONNcaHHas B 1.7.6 HaCToALLEro ONONHEHUS, NPOXoaUT Yeped npeobpa-
sosaTens NOy B aeTekTop. MNokasaHue KoHLEHTpauuu b HeoBxoanMo 3achuKCUpOBaTL (rasoaHanusaTop AoNXeH GbiTb B
pexume nsmeperHus NOy).

1.7.8 Pexum usmepenna NO

Mpu nepeknoveHnn Ha pexum namepeHns NO ¢ oTknoHYeHeM 030HaTopa NOTOK KUCNopoAa Unu CUHTETUYECKOro
BO3Ayxa Takxe oTknovaeTcs. MNokasaHne NOy HaaHanusaTope He AOMKHO OTNMYaTLCA Gonee YeM Ha £ 5 % OT 3HaveHus,
Mony4eHHOro B COOTBETCTBUM C 1.7.2 HACTOALLEro AONONHEHUS (aHaNU3aTop AoMKeH BbiTb B pesxumMe nsmepeHusa NO).

1.7.9 MepnoANYHOCTb UCNBITAHUNA

ObhekTnBHOCTL NpeobpasoBaTtens cneayeT NPoBEPATL Nepes kaxaon kanubposkon aHanusaTtopa NOy.

1.7.10 Tpe6oBaHus k achchpekTMBHOCTH

OddekTMBHOCTL NpeobpasoBaTens AoMmKHa ObITh He MeHee 90 %, 0AHAKO HAaCTOATENBHO PeKOMEHAYIOT adhdekTne-
HocTb Gonee 95 %.

MpumMmedaHune—EcnuHa Hanbonee 4acTo UCNONL3YEeMOM AnanasoHe aHannaaTtopa 030HaTop He MOXET COo-
KpaTUTb KoHLeHTpauumto ¢ 80 % Ao 20 % B cootBeTcTBUM ¢ 1.7.5 HacTosALEro AONONHEHUS, TO Heo6xoaUMO Mcnonb3oBaTh
HanGonee BbICOKWI AnManasoH, NOKa3bIBAOLLMIA Takoe YMEHbLUEHNE.

1.8 PerynupoBka nnasmeHHoO-MOHM3aLMOHHOro aAeTekTopa (FID)

1.8.1 OnTMMM3aLUA YYBCTBUTENLHOCTU AieTeKTopa

JeTekTop AomkeH BbITb OTPErynMpoBaH B COOTBETCTBUM C UHCTPYKLMEN NpeanpuaTMa — usrotosutens npubopa.
Onsa onTMMM3aLun YyBCTBUTENBHOCTU B Hanbonee 4YacTo ucnonb3yemom pabodem guanasoHe cneayeT UCNONbL30BaTh
KannBpOBOYHYIO ra3oBylo CMeCb U3 YNCTOro BO3Ayxa U nponawa.

Mocne perynupoBkn pacxodoB TONNMBA U BO3yXa B COOTBETCTBUM C MHCTPYKLUER NPpeanpUATUS-U3roToBUTENS B
aHanusaTop noaarT kanmbpoBOYHbIN ra3 KoHLeHTpauum (350 + 75) mnH—1C. YyBCTBMTENLHOCTL NPY AAHHOM NOTOKE TOM-
nnBa onpeaensoT Kak pasHOCTb MeXay YYBCTBUTENbHOCTBIO Ha KanMBPOBOYHBIN ras U YyBCTBUTENbHOCTLIO HA HYNEBOM
NoBepOoYHbIi ras. MoTok TonnMBa perynupyloT HECKONBKO BbILLE N HECKONBKO HIKE YCTaHOBNEHHOTO NPeAnpUsiTUeM-u3ro-
ToBUTENEM. YyBCTBUTENLHOCTL Ha KaNMBPOBOYHbIN M HYNEBOW NOBEPOYHLIN ra3 Npu aTUX NOToKax Tonnuea dukeupytot. Pac-
CUMTBIBAIOT Pa3HOCTb MEXKAY HYBCTBUTENBHOCTHIO Ha KanubpoBOYHbIN ra3 n YyBCTBUTENbHOCTBLIO HA HYNEBON NOBEPOUHbII
ras v noTOK TOMNMUBA PErynupytoT No CTOPOHE KPUBOM C GONbLUMMU 3HAUESHUAMM.

1.8.2 KoadhpuumneHTLI HYBCTBUTENBLHOCTU HA YINeBOAOPOAbI

a3oaHanMsaTop kanMbpyroT C NOMOLLLIO BO3AYLLHO-NPONAHOBOWM CMECU U YUCTOrO CUHTETUHECKOro BO3AYyXa B COOT-
BeTCTBUM ¢ 1.5 HacToALLEero AOMNONHEHNs.

KoathbuumeHTbI HyBCTBUTENLHOCTM ONPEAensAloT Npy BBOAE aHann3aTopa B 9KCrnyaTauuio uNocne OCHOBHLIX 3Ta-
no. paboTbl. KOathhULIMEHT YyBCTBUTENBHOCTU Ry ANSA KOHKPETHLIX YrNeBoA0POAOB ONPeAensioT Kak OTHOLEeHNE NoKasa-
Hus petektopa FID, Bbipa)XeHHoro B mnH~1 C4, K KOHLiEHTpaLuu rasa B LMNNHAPE, BbIPAXEHHON B mnn~1 Cq.

KoHLeHTpaLus rasa, UCNonb3yeMoro B UCMbITAHUAX, AONMKHA HAXOAUTLCA Ha YPOBHE YyBCTBUTENbHOCTU, COOTBE-
TCTBYIOLWEN NpUBNN3nTensHO 80 % NonHOM Wkanbl. KOHLeHTpaLms raza AomkHa 6bITb U3BECTHA C NOrPeLIHOCTBIO + 2 % no
OTHOLLEHUIO K FPaBUMETPUHECKOMY 3TaNOHY, BblpaXKeHHOMY B 06 beMHbIX AonsAx. BannoH ¢ rasom gomxkeH 6biTb Npeasapu-
TENbHO BbiAEpXaH B TedeHne 24 4 npu TemnepaType 298 K+ 5K (25 °C £ 5 °C).

KannbpoBoyHble ra3oBble CMecU, UCMOoNb3yeMble NPU UCMBITAHUAX, U peKOMeHAYeMble OTHOCUTENbHbIE KO3 dULN-
€HTbl YYBCTBUTENbLHOCTU NPUBEAEHbI HIKE:

- METaH 1 YUCTbIN CUHTETUYecknin Bosayx: 1,00 < R < 1,15;

- NponNuneH 1 YUCTbIN CUHTETUYeCcKkuin Bo3ayx: 0,90 < Rfs 1,1;

- TONYON 1 YACTBIN CUHTETUYeCKU Bosayx: 0,90 < Ry <1,10.
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YkasaHHble 3HaueHUs1 AaHbl N0 OTHOLLEHUIO K KO3(MULIMEHTY YyBCTBUTENBHOCTU Ry ANst CMECK NponaHa 1 YncToro
CUHTETUYECKOro BO3ayxa, npupasHeHHomy k 1,00.

1.8.3 MpoBepka BNUAHUA KUCNoOpoaa

BrnusiHue kucnopoaa npoBepstoT NPy BBOAE ra3oaHanusaTopa B 3KCnnyaTaumio M Nocne OCHOBHbIX 3Tanos paGoTol.

KoathduLMeHT 4yBCTBUTENLHOCTU ONPEAEnsIoT B COOTBETCTBUM € 1.8.2 HacTosLwero aononHeHus. a3, ucnonbaye-
MbIi NPU UCMIBITAHWUAX, U ANANa3oH 3HAYeHU peKoMeHAYEeMOro OTHOCUTENLHOIO KO3MdPULMEHTa YyBCTBUTENLHOCTU:

- nponaH u asoT: 0,95 < R; < 1,05.

YKasaHHble 3Ha4eHUs AaHbl MO OTHOLLEHUIO K KOS((UUMEHTY YyBCTBUTENBHOCTU Ry ANA CMECK NponaHa n YncToro
CUHTETUYECKOrO BO3ayXxa, NpupasHeHHOMY K 1,00.

KoHueHTpauus kncnopoaa B Bo3ayxe ropenku Aetektopa FID ponxHa 6biTb paBHa KOHLEHTPaLun KNCNOPoAa B BO3-
DyXe ropenku, UICNonb3oBaHHOW B NOCNeAHeln NpoBepke BNUSIHUSA KUCMOPOAA, C NOrPeLLHOCTLI0 + 1 % MONSpHO AONM K1C-
nopopa. Ecnu oTknoHeHne npesbillaeT 3TO 3HaYeHue, TO BNUSHWE kucnopoaa HeobXoauMO MNpoBepuTb 3aHOBO, a
aHanusaTtop, Npu Heo6Xo0ANMOCTI, OTPErynnpoBaTh.

1.9 OddekTbl BO3OENCTBUA Ha Noka3aHus rasoaHanusaTtopoB NDIRn CLD

MocTopoHHMe rasbl, NpUCyTCTBYOLWME B OTpaboTaBLUMX ra3ax, MOryT BNUATL Ha nokasaHusa npubopos. Mo3nTtneHoe
BO3aeicTBNe HabnopaeTcs B uaMmeputenbHbix npubopax NDIR, ecnu nocTOpoHHWI ra3 okasbliBaeT Takoe e BO3-
DencTBre, Kak M U3MepsAeMbIii ras, Ho CTeneHb 3TOro BO3AEeNCTBUA MeHbLUe. HeraTuBHoe BO3aeNCTBUE B U3MEPUTENBHBIX
npubopax NDIR HabnwaaeTcs B pesynbTate TOro, YTO NOCTOPOHHUIA ra3 paclumMpsieT NoNocy NOrnoweHns Nsmepsemoro
rasa, a B uaMeputenbHbix npuéopax CLD — koraa nocTopoHHWI ra3 nogasnseT usnydvexune. NMpoeepku BINAHWSA, onucaH-
Hble B 1.9.1 1 1.9.2 HacToALLEro AONONHEHUs, AOMKHbI ObITh OCYLLECTBNEHbI Nepen BBOAOM rasoaHanusaTopa B akcnnya-
Tauuo 1 Nocne OCHOBHBIX 3TanoB patoThl.

1.9.1 MpoBepka Bo3aeMcTBUA Ha NOKa3aHUA rasoaHanusaropa CO

Boga n CO, MoryT BO3aeiicTBOBaThL Ha paboTy rasoaHanusatopa CO. MoaTomy kannGpoBOYHbLIf ras, coaepxatyuin
CO, n umetowmnin koHLeHTpauuio oT 80 % Ao 100 % NonHoOM Wkarnkl MakcuMarnbHoro pabodero AuanasoHa, NPUMEHAEMOro
B UCMbITAHUAX, AOMKeH ObITb NpoNyLLEH Yepes BoaYy Npu KOMHATHON TemMnepaTtype. YyBCTBUTENbHOCTL razoaHanusaropa
ukenpyroT. OHa He fgomkHa npesbiwaTth 1 % NONHOW WKanbl ANA AMana3oHoB, COOTBETCTBYIOLNX NN NPEBbLILLAIOLLNX
300 mnH—"1, unu 3 mnn—1 ans ananasoHos merHee 300 mnH—T.

1.9.2 Mpoeepka razoaHanusatopa NOy Ha noaaBneHne Usny4YeHns

Ha pa6oty rasoaHanusatopos ¢ agetekropom CLD (1 HCLD) moryT Bnuate CO, 1 BoAsIHOM nap. YyBCTBUTENBHOCTL
npu6opos Kk aelicTeno CO, M BOAAHOTO Napa NponopuMoHanbHa UX KOHUEHTpauum, n noaTomy TpebyeT nposeaeHns
UCMbITaHWS C Lenbio onpeaenuTb BO3MOXHOCTb CO0si rasoaHannsaTopoB Npy CaMblX BbICOKUX NpeAnonaraeMbiX KOHLEH-
Tpauusax, KOTopble MOryT 0OHapYXUTLCA B XOAE UCMbITaHUA.

1.9.2.1 MpoBepka noaasneHnsa nsnyyernust noa sosaenctanem CO,

Yepes rasoaHanusatop NDIR nponyckatoT kanmbpoBoUHbIii ras, coaepxatumii CO5 M MMEIoLInIA KOHLEHTpaumio oT
80 % no 100 % NONHOIA WKankl MakcuMansHoro pabouero ananasoHa. MonyyeHHoe sHaueHue Anst CO,H UKCMPYIOT kak A.
3aTeM 3TOT KanBPOBOYHLIN ra3 pasbasnsaT NpubNN3nTensHO Ha 50 % kannbpoeoyHbIM rasom NO 1 nponyckaloT Yepes
rasoaHanusaTop NDIR n aetektop CLD unm HCLD. Mony4eHHble 3HaueHus koHueHTpauuii CO, u NO cukeupyioT kak Bu C
COOTBETCTBEHHO.

Moaauy CO, npekpawaioT 1 vepes aetektop CLD unu HCLD nponyckatoT kanubpoBoyHbIi ras, coaepxatuuii NO.
3HayeHune koHUeHTpauun NO cukenpyoT kak D.

MopaeneHxune uanyderns no CO,, %, paccunTLIBaKOT NO HopMyne

CcA
n =1—|——1] 100,
opaeneHve { [DA — DB]]

roe A — KoHUeHTpauus HepasbasneHHoro rasa CO,, usmeperHas B rasoaHanusartope NDIR, %;
B — koHueHTpaumA pasbaeneHHoro rasa CO,, usmeperHas B rasoaHanusatope NDIR, %;
C — KOHLEHTpaLA pasBaeneHHoro rasa NO, usmepeHHas B aeTektope CLD, Mnn—1;
D — KOHLieHTpaLsa HepasbaBneHHoro raza NO, uaMepeHHas B aeTekTope CLD, mnH—1.

1.9.2.2 Mpoeepka NoAaBNeHUA U3NYYEHUA NOA BO3AECTBMEM BRaru

3TOT MeToA NPUMEHUM TONBKO K UBMEPEHMIO KOHLLEHTpaLMm BNaxxHoro napa. Mpu pacyeTte nogasneHnst U3Ny4YeHns
noa Bo3aencTeneM Bnarm Heo6xoaumMo yunTeiBaTb pasbaeneHue kanmbpoBoyHoro rasa, copepxatwero NO, BOAAHBIM
napoM v NpOBECTU NepecHeT KOHLIEHTpaLuM BOASHOro Napa B CMeCcU, OPMEHTUPYACH Ha 3HaYeHUs, oXXnaaemMble B poLec-
Ce UCMbITaHus.

Kanu6posouHblii ras, copepxawwmii NO n umetowmii koHueHTpauumto ot 80 % Ao 100 % nonHoMm Wwkanbl B HOPManbHOM
paBouyem AnanasoHe, nponyckaoTyepes aetekrop CLD unu HCLD. 3HaveHue koHueHTpauun NO dukeupytoT kak D. 3atem
kannbpoBoYHbIN ras, coaepxalumin NO, nponyckaloT Yepes Boay Npy KOMHaTHON TeMnepaTtype, Nocne Yero oH NpoxoauT
yepes aeTtektop CLD unu HCLD. 3HaueHune koHueHTpauum NO dukeupytoT kak C.
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OnpepensioT TemMnepaTypy BoAbl, 3HaYEHUEe KOTOpon hukcnpyloT kak F. OnpenensiloT AaBneHne HacbILWEHHOro
napacmecu, CooTBETCTBYIOLLee TeMmnepaType Boakl B 6apboTepe F. 3HaueHue 3Toro AaBneHus pukcupytoTkak G. KoHueH-
Tpaumio BoasHoro napa H, %, B cMecu paccuuTbiBaloT no hopmyne

H=100 (2] .

74}
MpeanonaraemMyto KOHLEHTPAaLMIO paspexxeHHoro kanubposoyHoro rasa NO (B BoasHoM nape) D, %, paccquTbiBa-
10T No chopmyne
D, = D(l — i)
100

Ons otpaboTasLumx rasos An3eneil HEO6XOANMO YCTaHOBUTL MaKCMManNbHYIO KOHLEHTPaLUUIo BOAAHOrO napa B
oTtpaboTtaswux rasax H,, %, oxxupaemyio npyu ucnbITaHUsIX, Npeanonaras, 4To aToMHoe oTHoweHue Tonnuea H/C = 1,8:1
npn KOHUEHTpauum HepasbaeneHHoro kanubpoeouHoro rasa, coaepxawero CO, pasHon A (cm. 1.9.2.1 HacToAwero
DONONHEHUS):

H,=0094.
NopaeneHue nanyyeHus noa aenctemeM enaru, %, paccHuTtbiBaloT no hopmyne
D.—C\H
MNopaenenne = 100 | = — | =M
D, H
rne D, — oxupaemas paspeskeHHas koHUeHTpaums NO, mnu—1;
C — Ppa3spexeHHas koHueHTpauma NO, mnu—T1;
H,,, — MakcumanbHas KOHLIEHTpaLms BOASHOrO napa, %;

H — daktnyeckas KOHLEHTpauus BOASHOro napa, %.

Mopaenexune no H,O He aonxHo 6bITs Gonee 3 %.

M pumedaHune— CywectseHHO, 4TOOLI kKanUMBpPOBOYHLIN ra3, copepxawmn NO,, tmMen MUHUManbHYIO KOHLEH-
Tpaumto NO2, nockonbky nornoteHne NO2 BoAOI He yuUTBIBAIOT NpU pacyeTe NoAaBnNeHNs.

1.10 YacroTa kanubpoBKMN

asoaHanu3aTopbl KaNUBPYIOT B COOTBETCTBUM C 1.5 HACTOsLLEro AONONHEeHUs, NO KpaiHei Mepe, kaxasle 3 Mecunu
nocne NpOBeAEHUS PEMOHTOB, UMW 3aMEH B CUCTEME, KOTOPbIE MOTYT HApPYLWINTL KanuGpoBKY.

2 Kanu6poBka cCUCTEMbI U3MEPEHUS BpeAHbIX YacTULy
2.1 BeegeHue

Kaxxablit KOMNOHEHT KanuBpPYHT Tak 4acTo, Kak 3TO HeoBXoAMMO ANA NoaAeP>KaHUA TOYHOCTU U3MEPEHU, yCTaHae-
NBaeMoii HacTosLWMM CTaHaapToM. B HacTosWeM pasaene onucaH MeToa KannbpoBKU, KOTOPLIN NPUMEHSIIOT ANS KOM-
NOHEHTOB, yKasaHHbIX B 1.5 gononHeHnsa 1 k npunoxeruto [ n B aononHeHun 4 k npunoxeHuo [.

2.2 N3mepeHue napamMeTpoB NOTOKa

KannbpoBky razoBbix pacxoaoMepoB Unv npubopoBs M3MepeHusl ToToka NPOBOAAT B COOTBETCTBUN C HALMOHANbHBIMU
1 (UNKN) MexayHapoaHbIMKU CTaHAapTamMu.

MakcumanbHas NorpeLHoCTb U3MEPSEMOi BENUYUHBI He A0MKHA NpeBbiwaTh + 2 % CUUTbIBAaEMbIX NOKa3aHUA.

Ecnu ncnonb3sytoT anddepeHunanbHblii METOA U3MEPEHUS NOTOKa, TO MakCUManbHasi NOrPeLHOCTb Pa3HOCTU
AonxHa 6bITb Takoi, 4ToBbl NOrpeLHOCTL U3MepeHns Gepp He Npesbiana + 4 % [cM. Takke (komnoHeHT EGA), 1.2.1.1
pononHeHns 4 k npunoxexuto [1]. MakcumanbHyH NOrpeLLHOCTb MOXKHO paccyuTaTh MO CpeAHeKBaapaTUHHOMY 3Ha4YeHUIO
MOrpeLUHOCTe Kaxaoro n3 ucnonb3yembix NPMGOpPoB.

2.3 MpoBepka ko3apcpuumeHTa pasdbaBneHmnn

Ecnu B cucteme oT60pa npob BpeaHbIX HacTuL, He UCNonb3yioT rasoaHanusatop EGA (1.2.1.1 pononHeHus 4 k npu-
noxexuio 1), To kosahuLumeHT pazbaBneHns NPOBEPSIOT AN KaXAoro HOBOro ABUraTens Bo BpemMs ero paboTtbl u npn
u3MepeHumn koHueHTpaumn CO, unn NOy B nepeuyHoM oTpaboTasluem rase n pasbaeneHHoM oTpaboTasluem rase.

3Ha4eHne nsmepeHHoro Ko duLmeHTa pasdbaBneHns He AOMKHO npesbiwaTh + 10 % 3HaveHun koaddurumeHTa
pas6aBnexuns, paccUUTaHHOrO No pesynbTaTam N3mMepeHnit koHueHTpauun CO, nnm NOy.

2.4 MpoBepka ycnoBuit NPOXoXxaeHUA YaCTUUHbIX MOTOKOB

OunanasoH ckopocTell oTpaboTaBLlero rasa u konebaHuii AaBneHUA Heo6Xo0aMMO NPOBEPUTL U OTPEryNUpPOBaTL B
coOTBETCTBUM C TpeboraHuamu 1.2.1.1 (komnoHeHT EP) nononHerus 4 k npunoxexuio [ (ecnu 310 NPUMEHNMO).

2.5 MepnoamM4HOCTL KAaNNGpPOBKK

MpuBopbl ANs M3MEPEHUs PacXOA0B KanuBPYIOT, No KpaiHeit Mepe, Kaxablie 3 MeC unu Npy NposeAeHUN Taknx paboT
1 3aMeH B CUCTEME, KOTOpble BNUSOT Ha kanubposky.
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HononHeHue 3
(o6nasarennHoe)

OueHka AaHHbIX U pacyeTbl

1 OueHKa AaHHbIX U pacyeThbl BbIGPOCOB BpeAHbIX ra3006pa3HbIX BeWeCTB U BPpeAHbIX YacTUL
1.1 OueHkKa AaHHLIX O BLIGpPOCaX BpeAHbLIX ra3006pa3HbIX BellecTs

IinA oueHkn BbIGPOCOB BpeaHbIX ra3006pasHbIX BEWECTB PacCHNTLIBAIOT CPEAHUE 3HAaYeHUA AnarpaMmbl nokasa-
HuiA NpuBopoB 3a nocneaHune 60 ¢ B KaXKA0M pexkUMe U Ha OCHOBE CPeAHUX 3HaYEeHUI AnarpaMmMbl NOKasaHuii Npubopos n
COOTBETCTBYIOLIMX AAHHBIX KaNMGPOBKK ONpeaensiloT cpeaHne 3HaqdeHns KoHueHTpauum conc CH, CO, NOy 1 CO,, ecnn
NPUMEHSIINT MeToA onpeaeneHus coaepxanus yrnepoaa. MoxeT 6biTb NPUMEHEH UHON cnocob PUKCUPOBaHUSI OaHHbIX,
ecnun oH ofecneunsaeT nony4vyeHune 3KkBUBaNeHTHbIX AaHHbIX.

CpeaHue 3HaqeHns POHOBOM KOHLIEHTPaLIMM CONCy MOryT 6biTb ONpeaeneHb! Mo NokasaTensaM pastasnsaoLLero 8o3ayxa
B Kamepe unu no HenpepbiBHBIM (POHOBLIM NOKa3aTensM (He B Kamepe) U COOTBETCTBYIOLMM AaHHLIM KanUBpoBKN.

1.2 BbIGpochl BpeaHbIX YacTuUl,

Ans oueHku BLIGPOCOB BpeAHbIX YaCcTUL, ANS KaXA0ro peskuma chukeupyloT obuwyio maccy o6pasuos Mgap, ; unm
o6bembl HacTul, Vgap j; NPOXOAALNX HYepe3 UMbLTPbI.

®uUNnbTPLI BO3BPALLAIOT B KAMEPY AN B3BELLMBAHWSA, BbIAESPXXUBAIOT B HEN, NO KpaiHel Mepe, B TedeHue 14, HO He
6onee 804, n3atem B3BelnBaloT. Maccy 6pyTTO OUNLTPOB (OMKCUPYIOT, M N3 HEe BLIYMTAIOT Maccy Tapbl. Macca speaHbIX
uactuy (M; Ana meToaa ¢ MUcnonb3osaHWeM oaHoro dunbTpa; M;; ANA MEeToAa C UCMONL30BAHWEM HECKONbKUX
hunNbTPOB) NpeAcTaBnseT coboi CyMMy Mace BpeAHbIX HacTuL, COGPaHHbIX B ApeABapUTENbHOM U OCHOBHOM (hunbTpax.

Ecnu choHoBYIO Nonpaeky He BBOAAT, TO (OMKCUPYIOT Maccy Mp nnm o6vem V) pasbaensioLlero Bosayxa, npoxo-
Aawero Yepes unbTpbl, M Maccy speaHbixX Yactuy My. Ecnu nposopsaT 6onee oaHOro n3mMepeHusi, To COOTHoLLEHne
My/ Mp. vim My/Viy paccumThIBaloT ANs KaXA0M0 U3MEPEHMSs, @ UX 3HAYEHNs YCPEeAHSIIoT.

1.3 Pacuet BbIGpOCOB BpeAHbIX ra3oo6pa3HbIX BellecTB

OKoHuaTernbHble pericTpupyemble B NPOTOKONE pesynbTaTel UCTIbITaHUS PAaCCUMTLIBAIOT CeaytoLmMM obpasom:

1.3.1 OnpepeneHue noToka oTpaboTaBILUKUX Fa30B

OnpenensaT pacxoa oTpaboTasmx rasos ( Gexyw: YexHw WM VExHD) ANA K&XA0ro pexkuma B COOTBETCTBUM C
1.2.1—1.2.3 pononHeHus 1 k npunoxenuto 1.

Ecnu ncnonb3yioT GUCTeMy MONTHOTO PaspeskeHNs MOTOoKa, TO ANA KaX/A0ro pexnmMa onpeaensitoT NoNHbIA pacxoA pas-
pexeHHoro oTpaGoTaBLuero rasa (Grorw, FroTw) B cooTBeTcTBMM ¢ 1.2.4 AononHeHus 1 k npunoxeHuio [l

1.3.2 MNonpaBka Ha cyxon (BNaXHbIN) NOTOK

Ecnm ncnonbsyioT Gexpw: VexHw: Gtotw W VroTw, TO 3HauUeHe nsmepseMoi KOHLIEHTpaLun AOMKHO GbiTb
npeo6pa3oBaHo B 3HaUEHNE BO BNaXHOM COCTOSIHUM B COOTBETCTBUM CO CReAyHoLLEi (popMyIioN, eCIm usMepeHe NpoBoasT
He BO BNaXHOM COCTOSHMM:

conc (wet) = K, conc (dry).
AnA nepenyHoro oTpadoTasLuero rasa:

Ky 1=|1— @HGFUEL — Kw»
v GAIRD

nnu

1
K = — Kwo -
W52 L + 1,88 - 0,005 - CO % (dry) + CO, %(dry)] w2

Onsa pas6aeneHHoro oTpaGoTasLuero rasa:

188CO (wet)}
Ky oq=|1—1B8CO2 (wet) |
W, e, 1 |: 200 w1
nnn
_ 1— Kw;
Kw, e2 =1+ —Tagco, @) |
200
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Fgp MmoXHO paccumTaTh no opmyne

1,969
1+ GFUEL
GAIRW

Frey =
Insa pasGasnsawLlero Bosayxa:
Ky a=1— Kyy;

_ 1608[Hyq(l—1/DF) + Hy(1/ DF)]
~1000 + 1,608[Hy(l — 1/ DF) + H,(1/ DF)|’

Kw1

Hy-—82Rra
P8 — paRyl0
roe Ha — BRNaXHOCTb BNyCKaeMoro Bo3ayxa, rpaMmMbl BOAbI HA KWNOrpamMmM CyXOro Bo3ayxa;
Hd — BNaXHOCTb paaﬁasnmou.tero BO3ayxa, rpaMmMbl BOAbI HA KNWNOrpaMm CyxXoro Bo3ayxa,

Ry — OTHOCUTENbHas BNaxHOCTL pasbaensioluero Bosayxa, %;
pq — BaBNeHWe HackILueHHOro Napa pasbasnstowiero Bosayxa, ka.

[ns BNyckaemoro Bo3ayxa (ecnu oTnumyaeTcs oT pasbaenstoLero Bo3ayxa):

Ky, o = 1=Ky,
rae
Ken __ LOOSH,
W2~ 1000 + 1,608H, ’
H, - 62Rn .
B — PaRy10

R, — OTHOCUTENbHasA BNaXHOCTb Bryckaemoro Bo3ayxa, %;
pa — [AaBneHne HacbllWeHHOoro napa BnyckaemMoro Bo3agyxa, Kl-la;
pp — obuiee 6apomeTpudeckoe aasnexue, kla.
1.3.3 MonpaBka Ha BNaXHOCTb AnA komnoHeHTa NOy
Mockonbky BeIGPOC koMNOHeHTa NOy 3aBUCMT OT YCNOBUI OKPYXKaKLLEro BO3AyXa, KOHLEHTPaLMio KOMNOHeHTa
NOy paccunTbIBatOT C MONpaBKoi Ha TeMnepaTypy U BNAXHOCTb OKPY>XatoLLero Bosayxa ¢ NoMoLLbo koachpuumeHTa K,
onpeaensemoro no opmyne
1
Ko =17 A(H, —10,71) + B(T, — 298)°
a 3 a

rae A= 0,309 G g, /Gyrp — 0,0266;
B =—0,209Gg g /Gy rp + 0,00954;
T, — Temnepatypa Bo3ayxa, K;
GryeL/Garp — COOTHOLLEHME TOMNMBO/BO3AYX (CYXOM);
H, — a6conioTHan BNaxHOCTb BO3/lyXa Ha Bycke, Macca BoAbl Ha 1 Kr Cyxoro Bo3ayxa, r/kr, onpeaensiemas no popmy-
ne

6322dea
B — PaRy107
rae R, — OTHOCUTENbHaA BNAXHOCTL BO3AYXa Ha Bnycke, %;

P, — AaBneHue HacCbILWEHHOro Napa Bo3ayxa Ha enycke, klla;

pg — obuwee 6apomeTpudeckoe AasneHne, kMa.

OnsA ausenei ¢ NPOMEeXyTOYHLIM OXNaXxaeHWeM Bo3ayxa UCMONL3YIOT hopmyny
1

1— 0J2(H, —10,71) — 0,00275(T, — 298) + 0,00285(Tsc — TiCRe £)

H, =

Ky =

roe TSC — TemMnepaTypa Bo3ayxa nocne NpoMexyTo4HOro oxnaxaeHus;
TSCRef_ TemMnepaTypa, ykasoiBaemasi npeanpuaTMeM-usroToBuTenem.
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1.3.4 PacueT MaccoBoro pacxosa noroka BbLi6pocoB
MaccoBbiit pacxoa NOToKa BHIBPOCOB AN K&XA0ro peXxuma paccumTbiBaloT cneayowmm obpasom:
a) [ns nepsuuHoro otpabotastuero rasa’l):

Maccarasa = u-conc Geypw
mnnn

Maccarasa = v-conc Veyn,
unm

Maccarasa = w-conc Veypw-
b) Ons pas6asneHHoro oTpabotasuwero rasal):

Maccarasa = u-conc, Grorw
unm

Maccarasa = w-conc, Grorw»

rAe conc, — (hOHOBAasA CKOPPEKTUPOBAHHAA KOHLEHTpaLus.
conc, = conc — concy [1 — (1/DF),
DF = 13,4/[conc CO, + (conc CO + conc HC) 10—]
unm
DF=13,4/conc CO,,.

KosdhpnumeHTsl ¥ — BO BNAXXHOM COCTOAHWUM, ¥ — B CYXOM COCTOSIHUM, W — BO BITAXKHOM COCTOSIHUM UCNONbL3YIOT B
COOTBETCTBUM CO CreayoLlein Tabnuuei.

Ta6nuuya 04

a3 u v w conc
NOx 0,001587 0,002053 0,002053 mnn-1
co 0,000966 0,00125 0,00125 mnH—1
HC 0,000479 — 0,000619 mnH—1
CO, 15,19 19,64 19,64 %

MnotHocTe CH onpeaensioT No cpefHeMy 3Ha4YEHUI0 COOTHOLWEHUA yrnepoa/soaopon 1/1,85.
1.3.5 PacueT KOHKPeTHLIX BbIGPOCOB

KoHkpeTHBI BbIGpoC, I/(KBT - 4), KOHKPETHOrO ra3a paccuuThiBaloT no opmyne

n
zGaSmass,i WE
=1

3 BWE
i=1

KoHkpeTHbIi ra3 = =

rae P; = P i+ Pag, i

KoadhdpnLmeHTbl BECOMOCTU U HOMEPa PEXMMOB 1, UCNIONb3yeMble B YKasaHHOM Bhlllie pacyeTte, ONpeaensioT 8
cooTBeTcTBUM ¢ [1.3.6.1.

1.4 PacueT BbiGpoca BpeAHbIX YacTuL,

PacueT BblIGpoca BpeaHbIX YacTul, NPOBOAAT creayioLwmm o6pasom:

1.4.1 NMonpaBo4HbIi KOIhPULIMEHT Ha BNAXKHOCTb ANA BPeAHbIX YacTUL

MockonbKy BLIGPOC BPeAHbIX HaCTUL, AN3ENs 3aBUCUT OT COCTaBa OKpY>KaloLLEero Bo3ayxa, B nokasaTeNb MacCcoBbIi
pacxop NoToKa BpeAHbIX YacTuUL, BBOAAT NOMNPAaBKY Ha BNAXHOCTb OKPYXaloLWero Bo3ayxa ¢ NOMOLLbI0 koadpduumeHTa Kp,
paccuutaHHoro no coopmyne

K, = 1/11 +0,0133(H, 10,71)],

"B cnyyae NOx nokasaTenb koHUeHTpaLun NO, (NO, conc unm NO conc,) yMHOXakoT Ha Kuno, (KoaduumeHT no-
npaBkn Ha BnaxHocTb AnA NOy, ykasaHHbIN B 1.3.3 HacToslLero AONONHeHUs) cneayiowwmmM obpasom: Knno, x CONC nnm
KHNOX X CONCa.
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rae H, — aGconioTHas BNaHOCTL BO3AYXa Ha Briycke, Macca Bobl Ha 1 KT CyXoro Bo3ayxa, I/kr, onpeaensemas no (opmyne

6522Ra Pa

Ha = . 5>
M — PaRy1072

rae R, — OTHOCUTENbHas BNaXHOCTL BO3AYXa Ha Briycke, %;
P, — DaBreHNe HaCkILLEHHOro Napa Bo3ayxa Ha Brycke, kfa;
pp — obuwee 6apomeTpudeckoe AasneHue, kla.
1.4.2 CucTteMbl YaCTMYHOrO pa3baBeHns NoToka
OKoHYaTenbHble perucTpupyemMble B NPOTOKONE pesynbTaThbl UCMbITAHWUI BLIGPOCOB BPEAHbLIX YacTuUL, NoNy4aoT
cneayowmm o6pasom. MockonbKy KOHTPONMPOBaTh pacxosd pasbaBneHHbIX oTpaboTaslWmnX ra3os MOXHO PasnUYHbIMK
cnocobamu, To Ans pacyeTa Gepp NN Vepp NPUMEHSAIOT pasHble MeToabl. Bece pacueTbl NPOBOAAT HA OCHOBE CPeaHNX
3HaYeHWi No OTAENbHBIM peXxuMam B Te4eHne nepuoaa otéopa npob.
1.4.2.1 N3okuHeTn4eckune cucTembl
G eprw, i = Gexaw, i 9
nnm
Veprw, i =Vexaw, i 9>

_Gpiw,i + GExHw,i ¥

i = ’

GEXHW,i ¥

nnm
_Gpiw,i + Vexuw,i *

;=
Vexuw,i

’

rAe r — OTHOLLEHIE MONEepPeYHBIX CeyeHHii 3OKMHETUHECKOro NPOGOOTGOPHMKA A, 1 BbINYCKHON TPYOLI A,

Ap

r=—.

Ay
1.4.2.2 Cuctembl ¢ usmepeHmem koHueHTpaumm CO, unn NOy:
Geprw, 1 = Oexnw, 1 9i
nnu

Veprw, i = Vexuaw, i 4 »

CONCE ; — CONCy ;

qi = ’
concp, ; — CONcy

rAe CONCg — BRaXHasa KOHLEHTpaLms U3MepsemMoro rasa B nepsu4HoOM oTpaboTaswwem rase;

concD — BRaxHas KOHUeHTpauusa usmepaemMoro rasa s pa3ﬁaBneHHOM OTp860TaBLI.IeM rase,;
CONCp — BRaXHasi KOHLEHTpaLums n3mMepaemoro rasa s paséaensiolem sBosayxe.

3HauYeHNs KOHLEHTpaLMii, U3MepPEHHbIX B CYyXOM COCTOSIHUW, AOIDKHBI ObiTh Npeofpa3oBaHbl B UX 3HAYEHUA BO BNaX-

HOM COCTOSIHUM B COOTBETCTBUM C 1.3.2 HacToAwero A0NONHEHUs.
1.4.2.3 Cuctembl c U3MepeHneM KoHLEHTpauum koMnoHeHTa CO5 U MeToA onpeaeneHns coaepXXaHus yrnepoaa:
Ge 206,6G FyEL, i
DFW, i = ’
COyp,; —CO24,;

rae CO,p — KoHUeHTpaums komnoHeHTa CO, B pas6aeneHHoM oTpaboTasluem rase;
CO,p — KOHUEHTpauua koMnoHeHTa CO, B pasbaenanLLeM BO3ayXe.

KoHueHTpauum nsMepsioT B 00beMHbIX AoNsAX, %, BO BNAXHOM COCTOSIHUMN.
3T1o0 ypaBHeHue, onnparuwieeca Ha npeagnonaraeMoe cogepxaHue yrnepoaa (aTOMbI yrnepoaga, noctynawuue B

ABUraTens, BLIGPacHIBAIOTCA UM B kauecTae CO,), PeLLatoT cneayioLM o6pasom:
Geprw, i = Cexuw, i 4

B 206,6G FUEL,

~ Gexuw,i (COyp,; — CO24 1)

4q;
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1.4.2.4 Cucrembl C UsSMepeHMeM NoTokKa:
Geprw, i = Gexnw, i 9
g - Grotw,i
;= .
(Grotw,i — GpILw, )

1.4.3 Cucrema paspexeHusn NONHOro NoToKa
OkoH4YaTenbHble perncTpupyemble B NPOTOKOMNE pe3ynbTaThl UCNbITaHWI BLIGPOCOB BpeaHLIX YacTUL, NonNyYatoT

cneayownm 06p830M:
Bce pacyeTbl NPOBOAAT Ha OCHOBE CpeaHUX 3Ha4YeHWn No OTAENbHbLIM pexuMmam B TeHeHUue nepuoaa o1‘60pa I'Ip06

Geprw, i = Grotw, i

nnn
Veorw, i = Vrotw, &

1.4.4 PacueTt MaccoBOro pacxoaa notoka BpeAHbIX 4acTuL,
Pacxon noToka AMCNEpPCHbIX YacTuUL, O Macce paccyuThIBaOT cneaylLwmuM o6pasom:

[na meToaa ¢ MCNONb30BaHUEM OAHOro punbTpa:

M (G )
PM - Mf\VEDFW Javer
mass Mgppg1000

nnn
_ Mi(VEDFW aver

PM =
mass Veam 1000

rae (Geprwaver (Veprwaver Msam: Vsam B TEHEHME LMKNA UCTILITAHNA ONPEAENSIOT CNOXEHUeM CPeAHNX 3HaYeHUA no
OTAeNbHBIM PeXnMMaM B TedeHne nepuoga otéopa npob:

n
(GepFW)aver = . GepFw, i WE;

i=1

M

13
(VepFrwW)aver = 2. Veprw, i WE;

i=1

n
Msam = 2 Msam, i ;

i=1

n
Vsam = 2. VsaM. i
i=1

raei=1,... n
[ns meTtoaa ¢ NCNoNbL30BaHUEM HECKONBbKUX (PUNLTPOB:

M. . .
PMmass,i= f,IGEDFW,l
Mgan, 11000
uwnu
M; ;W -
PMmass,i - f,i VEDFW,i

Vsam 1000
raei=1,..,n
B mMaccoBbliii pacxoq NoToka BpeAHbIX YacTuL, MOXeT ObiTb BKNOYeHa cneaylowas nonpaska Ha (OoH:
[na meToaa ¢ MCNONb30BaHWEM OAHOro PUNbTpa:
My — My 3, 1 . | (GEDFW )aver
1 — — |WE | —=—12~
Msam  MpiL /5 DF; 1000

PMmass = {

nnmn

My My < 1 (VEDEW)ave
PM 55 = — 1— WE, |- cael |
s {VSAM MpwL /T3 DF | ' 1000

Ecnu npoeopsaT Gonee opHoro usmepeHus, 10 My/Mp, wwm My/Vp) 3amenswoT Ha (My/Mp) )ayer WM
(My/Vbi) aver COOTBETCTBEHHO.
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134
DF = —7
conc CO, + (conc CO + conc CH)I0

unu
DF = 13,4/conc CO,.
Ons meToAa C UCMONb3OBAHNEM HECKONbKUX (hUNbLTPOB:

M n .
PMmass,i :[ f,i My Z (l _ L) WE:| GEDFW,I

Msam,i  Mpi /<) DF 1000

nnn

M ; n Ve .
PM nags, i = Mo Mg Z (I_L) WF, EDEW,i
Vsam,i VoL i1 DF 1000

Ecnun nposoasaT 6onee oaHoro usmepenus, 1o My/Mp, wnm My/Vy, 3ameHsioT Ha (My/Mp, )46 WM (My/ Vo Javer
COOTBETCTBEHHO!
134

DF = —3
conc CO, + (conc CO + conc CH)IO

nnu
DF =13,4/conc CO,.
1.4.5 PacueT KOHKpPeTHbIX BbIGPOCOB

KoHkpeTHbIi BEIGpOC AncnepcHbix Yactuy, PM, r/(kBT - 4), paccuuTbigaloT no copmynam;
Ana meToaa ¢ ucnonb3oBaHUem oaHOro (punbTpa:

PM = PMmass A

n
> pWF,
i=1

[ns Metoaa ¢ MCNoNb30BaHMEM HECKOMNBbKUX (OUNLTPOB:

n
D PM s ; WF;
i=1
izt
2.nWE
i=1

TR ;= Pmi* Pag, i

1.4.6 dakTnyecknin koachULMEeHT BECOMOCTU peXxnuma

Ons mMeToaa ¢ Ucnonb3oBaHWeM OAHOTO UNbTpa PakTUHeckuin kK0OIMPULIMEHT BECOMOCTU WFE',. ANA KaXA0ro
pexumMa paccunTbIBaloT No opmyne

Mgam, i (GEDFW )aver

WFg ; =
! Mgam GEDFW, i

nnn
Vsam,i (VEDFW)aver
WFE,i =
Vsam VEDFW, i

raei=1,..., n
3HaueHnss HaKkTUUECKNX KO3 ULMEHTOB BECOMOCTUN pexmnMa A0MKHbI HaxoanTbCA B npedenax + 0,005 (abcontoT-
HOe 3HaveHue) 3HaveHni KO3ULNEHTOB BECOMOCTU pexknMa, nepedncnerHsix B [.3.6.1.

" Nokasatens CKOPOCTU NOTOKa BpeAHbIX YacTUL, PMiass YMHOXAIOT Ha K, (k03hPULIMEHT NONpPaBKM Ha BNaXHOCTb
ANs BpeaHbIX 4acTuL, ykasaHHbll B 1.4.1 HacTosAwero AONONHEHNS).
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OononHeHune 4
(o6a3arensHoe)

Cucrtembl aHanu3a n otoopa npo6

1 Cuctembl oT6opa Npo6 BpeAHBIX ra3006pasHbIX BEWECTE U BPeAHBIX YacTUL NPeACTaBNEeHbl Ha PUCYH-

Kax:
1.2 — cuctema aHanusa oTpatoTaslumnx NepPBUYHLIX ra3os;
1.3 — cucrema ananusa otTpaboTaslumnx pazbasneHHbIX rasos;
.4 — 4aCTNYHBIN NOTOK, U3OKMHETUYECKUIA NOTOK, yNpaBneHne 0TKaunBatoLWmMM HaCOCOM, HacTUYHbIN 0T6op NpoG;
1.5 — 4acTUYHbLIN NOTOK, U3OKMHETUHECKNIA NOTOK, yNpaBneHWe HarHeTaTeNbHbIM HACOCOM, YaCTUYHLIA OTOOpP
npo6;

{.6 — yacTU4HbIN NOTOK, KOHTPONL CO5 N NOy, YacTUUHLIR 0TGOP NPOG;

0.7 — vactuuHbin notok CO, u 6anaHc yrnepoacoaepxalumx rasos, obwmin otéop npob;

[.8 — YacTUYHbIN NOTOK, OauHapHas Tpybka BeHTypu u nsmepeHue KOHUEHTpaLum, YacTuyHbIn oT60p NPob;

[.9 — yacTuyHbIN NOTOK, ABOMHanA Tpy6ka BeHTypun unu anacdparmoBbIi pacxoaomMep 1 U3MepeHne KoHLEeHTpaLum,
YacTUYHbIN oT6OopP Npob;

[.10 — yacTM4HbIN NOTOK, pa3feneHne Ha HEeCKONbKO NOTOKOB N M3MEPEHUe KOHLIEHTpaLUm, YacTUYHbIN oTOop

npoo;

.11 — yacTUYHBIN MOTOK, ynpaBneHne NoTokoM, obLwmit oTéop Npob;

.12 — 4yacTU4HbIN NOTOK, yNpaBneHue NOTOKOM, YaCTUYHbIN 0T6op NPob;

[.13 — NonHbIA NOTOK, NOPLUHEBON HAacoC UNy TpyGka BeHTypu ¢ KpUTUYE CKMM MOTOKOM, HaCTUYHbIN OTGOp Npob;

0.14 — cuctema otbopa npob BpeaHbIX YacTuL,

0.15 — cuctema pasdaBneHns AN CUCTEMbI MONMHOrO MNOTOKA.

2 OnpepeneHue BbIGPOCOB OTpaboTaBILMX ra3oB

B nyHkTe 2.1 1 Ha pucyHkax [1.2 n 1.3 npuseaeHo nogpoGHoe onncaHne pekoMeHayemblx cuctem otéopa npob n aHa-
nmsa.

Mockonbky NPy pa3nUYHbIX KOHUIYpaLMsX Takux CUCTEM MOryT BbITb AOCTUMHYTHI 3KBMBanNEHTHbIE pe3ynbTaThl,
TOYHOE COOTBETCTBUE PUCYHKaM He TpeByeTcs. [lonyckaeTca MCnonb3oBaHne A0NOMHUTENBHBIX KOMIOHEHTOB, TaKMUX Kak
usMepuTenbHas annaparypa, knanaHbl, ConeHouapl, HACOCh! U NepeknioyaTeny Ans Nony4YeHns AONONHUTENBHON UHAOP-
Mauum 1 koopauHaumm paboTbl B3aUMOAEMCTBYIOWMX CUCTEM. [pyrie KOMNOHEHTHI, (OYHKLMOHUPOBAHWUE KOTOPbIX He
BbI3BaHO HEOGXOANMOCTLI) 06ECNEUNTE TOHHOCTE PaBoThl OTAENBHBIX CUCTEM, MOrYT 6bITh MCKIIOUEHB], €CIN NX UCKIIoYe-
HWe TeXHN4eCcKkN 060CHOBaHO.

2.1 Fasoo6pa3Hble KOMMNOHEHTLI oTpaboTaslumx rasos CO, CO,, CH, NOy

AHanuTnyeckas cuctema aAns onpeaeneHns BoiSpocoB BpeaHbIX rasoobpasHbiX BELLECTB B NEpBUYHOM Unu pastas-
neHHom oTpaboTaslleM rase OCHOBaHa Ha MCMNONb30BaHUU:

- aHanusaTtopa HFID aAns namepeHus KOHLEHTpaLuMmn yrneBoaopoaos;

- aHanusaTtopa NDIR Ans namepeHuns KOHLEHTpaL MM okcuaa yrnepoaa 1 amokcuaa yrnepoaa;

- aHanusaTopa HCLD unu skBuBaneHTHOro aHanuMsatopa Ans U3MepeHust KOHLEHTpaLMM OKCUAOB as3oTa.

Insa nepeudHoro oTpaboTasLuero rasa (pucyHok [1.2) ot6op npobel Ans BCEX KOMMOHEHTOB A0MYyCKaeTCA NPOBOAUTL
C MOMOLLbIO OAHOO UK ABYX NPOB0OT6OPHUKOB, PacnonoKeHHbIX B HENOCPEACTBEHHON 6NM30CTU ApYr OT Apyra, 3aTem
npoba pomxHa ObITb pacrnpeaeneHa BHYTPU CUCTEMBI B ABa pasnu4YHbIX aHanusaTopa. CnegyeT obecneunTb, YTOObLI HU B
OAHOW TOYKE aHaNUTUYECKON cUCTEMbI He BbINo KOHAEHCAL MK KOMNOHEHTOB OTpaboTaBLUMX ra3oB (BKNoYas BoAy U cep-
Hyt0 kMcnoTy). Ans pastaeneHHoro otpaboTasLuero rasa (pucyHok [1.3) npo6a yrnesoaopoaoB aomkHa 66T 0ToGpaHa ¢
nomMoLLb Npo6ooT6opHMKA, KOTOPLIA HE UCNONb3YIOT ANs 0TOOpa NPob ApyrMx KOMNOHEHTOB. CneayeT o6ecneunTb, YTo-
Obl HY B O4HOW TOYKE aHaNUTUYECKON CUCTEMBI He BbINO KOHAEH AL KOMNOHEHTOB OTpaboTaBLUMX ra30B (BKNOYast
BOAY WU CEPHYIO KUCNOTY).

KoMnoHeHTbI aHaNnUTU4eCKoi CUCTEeMbI, U306paxeHHbIe Ha pucyHkax A.2u 1.3

Obuiee 3ameyvaHune:
Bce kKOMNOHEHTbI Lienn oT6opa Npos ra3oB AOMKHLI UMETL TeMNepaTypy, YKasaHHyIO Ansi COOTBETCTBYIOLLMX CUCTEM.

SP1 — npo600T60pHUK NepBUUHLIX OTPaboTaBILMX ra3os (pucyHok [1.2)

PekomeHayeTca UCNonb3oBaTh NPSAIMO NPpoB0OTOOPHUK U3 HEepXKaBetowen CTanmn ¢ HECKONbLKUMU OTBEPCTUSIMUA 1
3arnyweHHbIM TOpUOM. BHYTpeHHMIA AnameTp NpoGooTEOpHUKa HE AOMKEH NPeBbIWATL BHYTPEHHMII AnaMeTp Nnpo6ooT-
6opHoi maructpanu. TonwmHa cTeHok Npo6ooTOOPHMKa He AomkHa ObITb Gonee 1 mm. B npo6ooT6opHUKE AOMKHO ObITh
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HSL1 HSL1
Hynesoit _ Hynesoi
Q noBepoYHbIf nose-
ras POYHbIA ras
B
{f Y arMocdepy
— —— » CH -
=H[HIES
Hynesonn  F1 F2 P
SP1 NoBepOYHbIA Kanu6posou-
ras HbliA ra3 |J§§ B
THM=C PR
V1 | Boaayx Tonnuso
F1 F2 P
N—
¢aKy.l'|bTaTMBHO 2 npo6ooT6opHUKa
@ Hynesow B armoctpepy
I'IOB&pOHHbIVI
I N co FL4
B % V11
Kann6posouHbiii ras .g—q_ NO
Hynesoi noBepoYHbIi V10
ras
KanuGposouHbin
’% co, FL6 ras po B armoc-
vi3lvi2 V5 B @ B ' epy
Kanu6posoyHblid arMocdepy
Hyneeoit noBepoYHbIN
ras3
0, FL7 v:?énz
V6 B atmocepy

Kanv6poBo4Hblii
ras

FL3

PucyHok [1.2 — MpuHumMnuansHas cxema yCTaHOBKM ANns aHanm3a oTpaboTaBLumMX rasoB ¢ onpeaeneHmemM
KoHUeHTpaumin CO, CH n NOx

He MeHee TpeX OTBEPCTUI B TPEX pasnuuHbIX paananbHbIX NNOCKOCTAX, UMEKLMX pasMepsl, obecneunsaiowme ot6op
NOTOKOB C NPUGNM3UTENBHO OAUHAKOBLIMU pacxoaamu. JuameTp npoGooTGOopHUKa AOMKEH COCTaBNATL He MeHee 80 %
AnameTpa BbINyCKHOMN Tpy6bl.

SP2 — npo6ooT6opHuk anA aHanusa CH B paz6aBneHHbIX oTpaboTaBlumnx rasax (pucyHok [.3)

Mpo6ooTOopHMK AOMKEH:

- 6bITb pacnonoxeH B Ha4ane nogorpeeaemMom Npo6ooT6opHoi MarncTpanu HSL1 1 3saHMMaTh ee OTPe3oK ANMHOI
oT 254 pno 762 mm;

- UMeTb BHYTPEHHWUIA AnaMeTp He MeHee 5 Mm;

- 6bITb BCTaBNEH B TyHHeNb ANA pas6asnexnus DT (2.2.1.1 HacToAWeEro NpunoXeHus) B Touke, rae obecrneyeHo
Xopollee nepemelunsaHne pasbasnsioLero Bo3ayxa u oTpaboTaBLUNX a30B, @ UMEHHO Ha PacCTOAHUN NPUBNM3NTENb-
Ho 10 AnamMeTpoB TYHHENSA MO HanpaBNEHNIO NOTOKA OT TOYKM, B KOTOPOI oTpaboTasLune rasbl BXOAAT B TYHHENb ANA pas-
6aBneHus;

- 6bITb pacnonoXeH Ha 4OCTaTOYHOM PacCTOSIHUM MO paanycy OT APYrux NPo6oOTEOPHUKOB U CTEHOK TYHHENS, YTO-
6bl He 6bITb NOABEPrHYTHIM BO3AESNCTBUIO TYPOYNEHTHBLIX MOTOKOB UMW 3aBUXPEHWIA;

- 6bITb NOAOrpeThIM Tak, 4ToObl TeMnepaTypa rasoBoro notoka noebiwanack 40 463 K+ 10 K (190 °C + 10 °C) Ha
BbIxoAe U3 npobooToopHMKa.
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HSL1 H .
KPSS, oM. 14 ynesoi
K CM. PUCYHOK oo,
r PSP POYHbIii ra3

BK B
aTtmocdepy
CH —
F1 F2 P

==l

|
\V,

__Taxe | Hynesoii no- i
MIIOCKOCT. BEPOYHbIA ra3 HSL2 KanuGpoeou
Cwm. pucy-

Hok 14 SPS

_
—
]

DT cm. pucy-
Hok 13

HbIV ras @{ B
: \ R3 R1 R2| armocdepy
Bo3agyx Tonnueo
F2 FL1

armootbep
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PucyHok 1.3 — MpuHunnuanbHas cxeMa yCTaHOBKU AN aHanusa pastaBneHHbIX oTpaboTaBLumMX rasos
conpepeneHnem koHUueHTpauuin CO, CO,, CH n NOy

SP3 — npo6ooTGopHuK Ans aHanusa CO, CO,, NOy B pa3baBneHHbIX oTpaGoTaBluMX rasax (pucyHok [1.3)

Mpo6ooT6opHUK AOMKEH:

- HAX0AUTLCS B TOM e NNOCKOCTH, 4YTo U SP2;

- 6bITb pacnonoXeH Ha AOCTaTOMHOM PacCTOAHUM NO Paanycy OT APYrMx NPOGOOTEOPHUKOB U CTEHOK TYHHENS, YTOo-
6bl He ObITb NOABEPrHYTHIM BO3AEUCTBUIO TYPGYNEHTHBLIX NOTOKOB UNWU 3aBUXPEHUIA;

- 6bITb M30NMPOBaHHBIM M NOAOrPETLIM MO BCEW ANMHE A0 TemnepaTypbl He MeHee 328 K (55 °C) ans npepoTepalue-
HWUA KOHAEeHCaLun BOAbI.

HSL1 — nogorpeBaemas npoGooT6OpHaAsA MarucTpanb

Mo npo6ooTGopHoM MmarucTpanu npoba rasa nepeTekaeT U3 eanHoOro npobooT6opHMKaE K TOYKe (TOUKam) pasge-
neHna notoka u B aHanusaTtop CH. Mpo6ooTGopHas MarucTpanb AoMmKHa:

- UMeTb BHYTPeHHWU AnameTp oT 5 Ao 13,5 mm;

- ObITb U3roTOBNEHa U3 HepXKaBelLLen CTanm unm NONNTETPadTOPITUNEHS;

- noaaepxmBaTh TeMnepaTtypy cTeHok 463 K + 10K (190 °C £ 10 °C) npu namepeHum B kaxaoi oTAeNbHO KOHTponu-
pyemoii cekumn npu Temnepatype oTpaboTaslumnx rasos B npo6ooT6opHuke He Gonee 463 K (190 °C);

- NoaAepkMBaTh TemnepaTypy cTeHok Boiwe 453 K (180 °C) npu TemnepaType oTpaboTaBLUKX ra3os B npoGooT6op-
Huke Bbiwe 463 K (190 °C);

- nopaepxusaTb TemnepaTypy rasa 463 K+ 10 K (190 °C + 10 °C) HenocpeACTBEHHO Nepea HarpeBaeMbiM
dunstpom F2 n petektopom HFID.
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HSL2 — noporpeBaemasn npo6ooT6opHan marncTpans aAna NOy

MpoBooT6opHasa marucTpans ACMKHa:

- noaaepKUBaTh TemnepaTypy cteHok oT 328 Kno 473 K (o1 55 °C go 200 °C) Ha y4acTke Ao npeobpasoeatens, rae
MCMONb3YIOT OXNaxAaKoLLYI0 BaHHY U aHanu3aTop, rae oxnaxaatoLlylo BaHHY He UCMONb3YIoT,

- ObITb U3roTOBNEHA U3 HepXaBetoLLel CTanu unu nonuTeTpadTopaTUNEHa.

Mockonbky Npo6o0TGOPHYI0 MarncTpank HarpeBatoT TONLKO AN NPeAoTBPaLLeHNA KOHAeHCaLmMM BOAb! N CEPHOMN KUC-
noThbl, TeMnepaTtypa npo6ooTbopHon MarnucTpanu 6yaeT 3aBnceTb OT COAEPKaHNA Cepbl B TONNUBE.

SL — npo6oot6opHan maructpans ana CO (CO,)

Mpo6ooT6opHasa marMcTpanb AomkHa BbITh U3rOTOBMNEHA U3 NONUTETPaMTOPSTUNEHA UM HepKaBetoLen cTanu.
OHa MoxeT GbITb Kak nogorpeBaemas, Tak U HenoaorpeeaemMasl.

BK — melwuok ans onpefeneHua )OHOBOW KOHLEHTpauuM BpeAHbIX BellecTB ((PakynbTaTUBHO; TONBLKO Ha
pucytke [1.3)

Onsa ot6opa npo6 ¢ POHOBOW KOHLiEeHTpauuei BpeaHbIX BELLECTB.

BG — kamepa ans or6opa npo6 (pakynstatneHo; Tonsko Ans CO n CO,; pucyHok [1.3).

Onsa ot6opa npob 1 onpeaeneHns KOHLEHTPaL Wit BpeAHbIX BELLECTB.

F1 — noporpeBaeMbilit punbTp rpyGoi OUMCTKM (pakynbTaTUBHO)

Temnepatypy cnegyeT noaAepXuBaTh Takom e, kak u ana npoboot6opHomn marmctpanu HSL1.

F2 — noporpeBaembliin hunbTp

®dunbTp gomkeH ocaxaaTb BCe BpeAHble YacTuupbl M3 Npobbl rasa A0 ee nonagaHusa B aHanusaTtop.

Temnepatypy cneayeT noaaepxuBaTh Takol e, kak 1 Ana npobootbopHoit maructpanu HSL1. dunuTp nognexur
3aMeHe npu HeobBXoAMMOCTH.

P — noporpeBaembIi HACOC ANS NepekaYkn Npos

Hacoc cnegyeT nopgorpesath A0 TemnepaTypbl npobooTbopHoin Marmctpanu HSL1.

CH — HarpeBaeMbIi nhaMeHHO-MOHU3aLUOHHbIN AeTekTop HFID Ana onpeaeneHna KOHUEHTPaLUK yrneBo-
Aoponos

Temnepatypy cnegyeT noaaepxusaTte B AuanasoHe 453 K — 473 K (180 °C — 200 °C).

CO, CO, — rasoaHanusatopsi NDIR ana onpeaeneHus KOHUEHTpaLMi oKkcuaa yrnepoaa u AMOKCUAA yrie-
poAaa

NO, — rasoaHanusartop (H)CLD ans onpeaeneHns KOHLEHTPaLWit OKCUAOB a3oTa

Ecnu ucnonbsytot HCLD, To TemnepaTypy noaaepxusaloT Ha yposHe 328 K — 473 K (55 °C — 200 °C).

C — npeoSpasoBartenb

Mpeo6pasosaTens MCNONL3YIOT ANA KaTanuTUyeckoro npeobpasoeanna NO, B NO nepea aHanu3oM B rasoaHanm-
3aTope CLD wnu HCLD.

B — oxnaxaarowjan BaHHa

Ona oxnaxxaeHUs u koHAeHcauum Bnaru n3 npobul oTpaboTaBLunX ras3os.

B BaHHe Heob6xo0auMO NoaaepXuBaTL TemnepaTypy 8 avanasoHe 273K — 277 K(0 °C — 4 °C) ¢ noMoLbio Nbaa unu
CUCTeMbl oxnaxaeHus. icnonb3oBaHue BaHHbI pakynbTaTUBHO, eCnu Ha paboTy rasoaHanusatopa He BNUSIET BOASIHOM
nap (1.9.1 n 1.9.2 pononHeHus 2 k npunoxexuto ).

MpuMeHeHne XMMn4eckux ocylumtenen ANA yaaneHus snaru us Npobsl He AonyckaeTcs.

T1, T2, T3 — AaTuMKu Temnepatypbl

Ona HabniogeHns TeMnepaTypbl ra3oBoOro NOToKa.

T4 — paTunK TemnepaTypbl

Ans oTcnexusaHna Temnepatypbl B npeo6pasosatene NO,—NO.

T5 — paTumMk Temnepartypbl

[nsA oTcnexusaHna TemnepaTtypbl B OXNaxaatoLwen BaHHe.

G1, G2, G3 — paTumMkn naBneHun

OnA nsMepeHna gasneHus B Npob6ooT6opHbIX MarucTpansx.

R1, R2 — perynaTtopsi AaBneHus

Ons perynuposaHna AaBneHUs COOTBETCTBEHHO Bo3ayxa u Tonnuea ansa HFID.

R3, R4, R5 — perynaropbl naBneHusn

[ns perynupoBanus AaeneHus BNpo6ooT60pHLIX MarMcTpansx unoToka rasa, nocTynaloLLero B razoaHannsaTtops.

FL1, FL2, FL3 — pacxoaomepbl

Ons oTcnexueaHua pacxoaa 0TBOAUMBIX NPo6 oTpaboTaBLuMX raso..

FL4, FL5, FL6, FL7 — pacxoaomepbi ((hakynbTaTUBHO)

[nA oTcnexuBaHWA pacxoAoB Yepes rasoaHanu3aTopbl.

V1,V2,V3,V4,V5, V6 — cenekTopHbie KnanaHbl

YnpaBnsioT noaayen B razoaHanusaTopbl NOTokos Npobbl oTpaboTaBLunX ra3os, kKaNMGPOBOYHOTO NN HYNEBOro
rasa.
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V7,V8 — aneKTpoOMarHuTHble KnanaHbl

[na nepenycka notoka no o6xoaHomy kaHany 8 o6xoa npeobpasosatens NO, 8 NO.
V9 — uronbuartbiv KnanaH

nA ypaeHMBaHWA NOTOKOB Yepes npeobpasosaTtens NO, B NO.

V10, V11 — uronbuarbie knanaHbl

Ona perynupoBaHusi NOTOKOB, UAYLNX B ra30aHann3aTopsbl.

V12, V13 — pbluaXHble KnanaHbl

OnA ypaneHus koHaeHcaTa u3 BaHHbl B.

V14 — ceneKkTopHbIX KnanaH

HanpaensieT notok B Mewwok BG unu BK.

2.2 O6HapyxeHue BpeAHbIX 4acTUL,

B2.2.112.2.2 nHa pucyHkax 1.4 — [1.15 npuseaeHo nogpobHoe onucaHue pekoMmeHayeMbiX cUcTeM paszbasneHus
n ot6opa npob6. Mockonbky Npn pasnUYHbBIX KOHMPUrYpaLUax TakKUX CUCTEM MOrYT GbiTb AOCTUrHYTHI 3KBUBANEHTHbIE
pesynbTaTbl, TOYHOE COOTBETCTBUE PUCYHKaM He TpebyeTtca. [lonyckaeTcs ncnonb3oBaHUe AOMNONHUTENBbHBIX KOMNO-
HEHTOB, TaKUX KaK KnanaHbl, COneHonabl, HaCOChl N NepeknioyaTeny, ANA NONy4YeHUs A0NONHUTENLHON MHMOPpMaLUn
M KoopAauHauum paboTbl B3aUMOAENCTBYIOWMX cucteM. [lpyrue KOMNOHEHTbl, (PYHKLUMOHMPOBAHME KOTOPbIX He
BbI3BaHO He06X0AUMOCTBLIO 06ecneqnTb TOYHOCTb PaboThl OTAENBHBLIX CUCTEM, MOTYT ObiTb UCKMNIOYEHBI, €CNU NX
UCKNIoYEeHNe TexXHU4eckn 060CHOBaHO.

2.2.1 Cucrtema pa3baBneHus

2.2.1.1 Cuctema pasbaBneHus 4actu notoka (pucyHku 1.4 — [1.12)

OnucbiBaemas cuctema pasbaBneHuns ocHoBaHa Ha pa3baBneHun 4acT NoToka oTpaboTasLuMX ras3oB. Pasaenexuve
noToka oTpaboTaBLLUMX ra3oB U Nocrneayiowuin npouecc paséasneHns MOryT ObiTb OCYLLECTBIEHbI C MOMOLLBIO pa3taBnsoLwmx
cucTem pasnuyHbIX TMROB. [1ns nocneayowero ot6opa BpeaHbIX YacTuL, BECb NOTOK pasbaBneHHbIx oTpaboTaBLumx rasos
WNKM ero YacTb HanpasnseTcs kK cucteme otbopa Npob BpeaHbIX YacTu, (2.2.2 HacTosLero AoNonHeHus, pucyHok .14).
MepBbiit MeTOA — 3TO MeToA NoNHOro oTéopa NPod, BTOPOI — MeToA YacTUYHOro oTbopa Npob.

Cnocob pacyeTa koacdpuumeHTa pasbaeneHns 3aBUCUT OT UCNONL3YEMOI CUCTEMBI pa3baBneHus.

PekomMeHayloTCa cnepyiolme CUCTEMBbI:

N3okuHeTMYeckne cuctemnl (pucyHku 1.4 n 1.5)

B aTux cuctemax cKopocTk M AaBneHne NoToka B OTBOAsALEM naTpybke AOIMKHBI COBNaAaTh C COOTBETCTBYOWMMU
napamMeTpamu OCHOBHOrO NOTOKa OTpaboTaBLLMX ra3oB, U MO3TOMY TpebyeTcs obecneveHne HeBO3MYLLIEHHOrO M OAHOPOA-
HOro NoToKa y BXoAa B Npo600T60pHMK. OBbIYHO 3TO AOCTUraeTCcst UCNONb30BaHUEM pe3oHaTopa u TPy6bl C NPAMBbIM y4Hac-
TKOM nepen BXoAoM B Npo6ooT6opHuk. KoadhduumneHT pasaeneHns notToka B 3TOM Cnydae paccynTbiBaloT Ha OCHOBE
nerkonsmMepsieMblX BENUYUH, Taknx kak agnameTpbl Tpyd. CnepyeT nMeTh B BUAY, YTO U3OKMHE3NC MCNONb3YETCA TONbKO
Ansa obecneyeHns YCNOBWI pacrpeaeneHns NoToka, a He ANs pacnpeaenexnus pasmepos. MNocneaHee, kak Npasuno, He
TpebyeTcA, NOCKONbKY YacTULbl ABNATCA AOCTATOMHO ManbiMu ANa 6ecnpensaTCTBEHHOro ABUXEHWUSA B NOTOKE.

CucTeMbl C perynupoBaHmeM NoToka U UsmepeHueM KOHUeHTpauum (pucyHkn 1.6 — 0.10)

B aTux cucremax npoba otérpaeTcs U3 OCHOBHOro NoToKa oTpaboTasLUMX ra3os Gnarogaps perynupoBaHuio noToka
pasbaBnsawLlero Bo3ayxa U NONHOro NoToka pasbaBneHHbIX oTpaboTaBlmx rasos. KoadhduumeHT pasdbasneHus onpe-
AenAT, OCHOBLIBAACh Ha KOHLLEHTpaLuuu nsMepsieMbix rasos, Takux kak CO, unn NOy, ecTecTBeHHbIM 06pasom npu-
CYTCTBYIOLUMX B OTpaboTaBLUMX rasax Asuratens. VamepsitoT KOHLEHTpauumn B pa3baBneHHbIX 0TpaboTaBLuMX rasax 1 pas-
GaBnsioLLleM BO3ayXe, B TO BPEMs Kak KOHLUEHTpaLuus B Hepa3baBneHHbIX oTpaboTaBLumx rasax MoxeT OblTb u3mMmepeHa
HenocpeacTBEHHO UNK paccyMTaHa Ha OCHOBE pacxoda TOMNNMBa U ypaBHeHWs yrnepoaHoro 6anaHca npu ycnosuu, 4to
notpebneHune 1 COCTaB TONNMBA U3BECTHbI. KOHTPONb CUCTEMbI BO3MOXKEH MO pacHeTHOMY KO3 uLneHTy pasbasneHus
(pucyHkv 0.6 n [1.7) nnu no napameTpam NoToka B oTBOAsALLEM naTpyOke (pucyHkn 0.8 — [0.10).

Cuctembl ¢ perynuposaHuem notoka u usmepeHmem pacxopa (pucyHkm .11 1 1.12)

B aTux cuctemax npoba oTéMpaeTCcA U3 OCHOBHOrO NOTOKa 0TpaboTasLMX ra3os Gnarogapsa perynupoBaHuio NoToka
pasbasnsioLlero Bo3ayxa v NoNHOro noTtoka pasbasneHHblX oTpaboTasLunx ra3os. KoadduumeHT pasbaeneHus onpeae-
NAOT, OCHOBbLIBAsICb HA Pa3HOCTU PacXOAO0B 3TUX ABYX NOTOKOB. [Mpu 3ToMm TpebyeTcs TouHas B3anMHas kanubposka pac-
XOAOMEPOB, NOCKONbKY HETOYHOCTL B 3HAYEHUAX PacXxOA4oB OOHOro MOTOKa OTHOCUTENBHO APYroro MOryT NpuUBECTU K
CylUeCTBEHHbIM OWMBKam Npy BLICOKMX 3HaYeHUsAX koadduumneHTa pasbasnenus (pucyHku 0.9 — 0.15). YnpaeneHue
NOTOKaMMn 3Ha4YMTENbHO YNpoLaeTcs, eCnu pacxoa pastaBneHHblx oTpaboTaBLUMX Fa30B NOAAEPKMBATL NOCTOAHHBIM U
N3MeHSTb, N0 Mepe HaAOBHOCTN, pacxo pasbaBnsatoLero Bo3ayxa.

Mpu MCNONb30BaHUM CUCTEM C HaCTUYHBbIM pa3baBneHnem noToka cneayet n3berate Nnpobnem, CBA3aHHbIX C 0CaxX-
[eHneM BpeaHbIX YacTuL, B 0TBOAALLEM NaTPyOKke, U yA0CTOBEPUTLCSA, YTO U3 OTpaboTaBLUMX ra3oB ABUraTensi U3BnekaeT-
cA npeacTaBuTenbHas Mo coctasy npoba. Heobxoaumo Takke TWATeNbHO ONpeAensTb KoadUUMeHT pasaeneHus
NOTOKOB.

WUcnonb3oBaHWe ONUCaHHBIX Bbllle CUCTEM TpebyeT NOBLILLEHHOrO BHUMaHUS K 3TUM KNoYeBbIM npobnemam.

MepBuyHble oTpaboTabLumMe rassl HaNPaBNAIOT U3 BbiMyCckHON TPYGbl EP (pucyHok [.4) B TYHHeNb Ans pasbasnexHuns
DT no noasoasiwemy natpybky TT uepe3 naokuHeTnueckmini npotooTéopHuk ISP. PasHocTb aaBneHuit oTpatoTaBLumx

42



rOCT P 41.96—2005

rasos B BbinyCckHoM Tpy6e 1 Bxoae B npo600T6OpHUK ynasnueaeTca AaT4unkom aasneHus DPT. OT paTtumnka curHannepena-
eTcsiHa perynaTop pacxoaa FC1, koTopblit ynpaBnseT BbITSXKHBIM Hacocom SB anst o6ecneveHnsa Hynesoro nepenana aas-
neHus y Bxoaa B Npo6ooTGopHuUK. Mpun cobnioaeHnn 3Toro yCrnoBusi CKOPOCTU NOTOKOB OTpaboTasLuero rasa B BbiMyCKHON
Tpy6e EP n npo6ooTt6opHuke ISP oanHakoBbl, M NOTOK, NpoxoasLumii Yepes ISP n no otBoaswemy natpybky TT, npeacrae-
nsieT coboi NOCTOAHHYIO YacTb MONHOrO NOTOKa oTpaboTtaslumx ras3os. KoaduumeHT pasaeneHns onpeaensitoT OTHoLue-
HueM nnoLyaaeit nonepeyHbix cedeHuit EP n ISP. Pacxoa notoka pa3baBnsiowero Bo3ayxa n3MepsioT pacxoaoMepom
FM1. KoadhbuumeHT pasbaBneHns paccunTbiBalOT Ha OCHOBaHUM pacxoaa pasfasnsioLlero Bo3ayxa n koadguumenTa
pasgeneHust.

) 1> 10d
DAF PB FM1 l SB
\ PSP B atmoctepy
— o
Bowyx| //
PTT
TT B cucremy
otbopa npob
BpeAHbIX YacTuU,
ISP
DPT
AP
EP
FC1
Otpaboraslume

rasbl

PucyHnok 1.4 — Cuctema ¢ YacTuuHbiM pasbasneHnem NoToka, 3oKUHETYECKUM NPo6ooTEopHNKOM
M YaCTU4YHbIM 0TGOpOM NPo6 (KoHTponb SB)

Hepas6aeneHHble 0TpaboTaBLume rasbl HANPaBNATCA U3 BbINyckHON TpyObl EP (pucyHok [1.5) B TyHHENbL ANs pa3s-
6aenexuns DT no oTeoasweMy naTpybky TT Yepes usokuHeTMHeckuin npo6oot6opHuk ISP. PasHocTb aaBneHuii oTpaboTas-
LUMX ra3oB B BbINyckHOM Tpybe n Ha Bxoae B Npo6ooTOOpHUK ynasnueatoT Aatumkom aasnednsa DPT. OT patumka curHan
nepenaeTcs Ha perynaTop pacxoaa FC1, koTopblil ynpaBnseT HarHeTaTenbHbiM Hacocom PB, cnyxawmm ans obecneve-
HUS HYNeBOro Nepenana AaBrneHns y Bxogaa B Npo6ooT6opHUK. STO AOCTUraeTCa HanpaBnNeHMeM HE3HAUUTENbHOM YacTu
noToka pas6aBnsioLLero Bo3ayxa, pacxoa KOTOporo yxe usmepeH pacxogomepom FM1, n HanpasneHuem ero B noaatoLLmnin
natpy6ok TT uepea conno. Mpu cobnioaeHnn 3TOro yCNOBUA CKOPOCTU NOTOKOB oTpaboTaBsLLero rasa B BbiMyckHOMN Tpybe
EP 1 npo6ooT6opHuke ISP oguHakoBbl, M NOTOK, Npoxoaswuii Yepes ISP 1 no otsoasLwemy natpybky TT, npeactasnseT
co60i1 NOCTOAHHYIO YacTb MOMHOro NoToka oTpaboTaBLmnX ra3os. KosdduumneHT pasaeneHns onpeaensioT OTHOLLEHNEM
nnowaneln nonepeyHbix cedeHnin EP n ISP. Pastaensawwumii Bo3ayx nogaetca u3 TyHHens ans pastasnexus DT ¢
NOMOLLLIO BBITAXXHOrO Hacoca SB. Pacxop noToka pasbasnstoLero Bo3ayxa UsMepaT pacxogomepom FM1 Ha Bxoae B
TyHHenb DT. KoacbcpuumeHT pazbaBneHuns paccumTbiBaoT Ha OCHOBaHMM pacxoaa pa3taBnsatoLero Bosayxa u koadduuu-
eHTa pasaeneHns NoTOoKOB.

HepasbaBneHHble oTpaboTaBLuve rasbl HanpaenALTCA U3 BbINYCKHON TpyObl EP (pucyHok [1.6) B TyHHenb Ansa pas-
6aeneHna DT uepes npo6ooTGopHuk SP no oteoaswemy natpybky TT. KoHueHTpauum uHankatopHoro rasa (CO, nnmn
NOx) usmepstoT B HepasbasneHHOM 1 pasbaBneHHOM NOTOoKax 0TpaboTaBLUMX rasos, a Takke B pasbaBnsAoLLEeM BO3ayXe ¢
nomMoLblo rasoaHanusatopa(o) oTpaboTaBwmx rasos EGA. CooTBeTCTBYIOLWNE CUrHANbI NepeaatoTCs Ha perynsatop pac-
xopa FC2, koTopbiti perynupyeT paboTy nubo HarHeTaTenbHoro Hacoca PB, nubo BbITAXHOro Hacoca SB ¢ Lensto obecne-
YNTb COOTBETCTBYIOLLIEE pasaeneHne oTpaboTasLUnX rasos u koaduumeHT pasbaeneHus B TyHHene DT. KosdduumeHT
pa3faBneHnsa paccunUTLIBaIOT UCXOASA U3 KOHLLEHTPaLMn MHANKATOPHbLIX ra3oB B HepadbaBneHHbIX oTpaboTaBluMX rasaxus
pasbaensioluem Bo3ayxe.

HepasbaBneHHble oTpaboTasLume rasbl HaNPaBNAKTCA U3 BbINYCkHON TpyObl EP (pucyHok [1.7) B TyHHENb ANA pas-
6aenenust DT yepes npo6ooT6opHUk SP no noasoasawemy natpybky TT. KoHueHTpauumn CO, nsmepsioT B pasbaBneHHbIX
oTpaboTaBLumx rasax u B pasbasnsaoLem Bo3ayxe ¢ NOMOLLBIO rasoaHanusaTtopa(os) oTpatoTasLumx rasos EGA. Curha-
Nbl, MHOpMUPYIOLLKE O KOoHLeHTpaumn CO, 1 pacxope Tonnmea Ggyyg| , NepeaatoTca nubo B perynatop pacxoaa FC2unu
Ha perynsTop pacxoaa FC3 cuctembl ot60opa npob BpeaHbix YacTvy, PSS (pucyHok [.14). Perynatop FC2 ynpaBnsieTt
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) I>10d
DAF FM1 l S8
PSP B atmocgepy
- °©
Boagyx
DT
PTT
B cuctem
Cm. pucyHok [1.14 ot6opa npgﬁ
BpeAHbIX YacTuLy
Otpa6oTaBLiune FC1
rasbl AP

PucyHok [1.5 — Cuctema pasbasneHus yactv NOTOKa C U3OKUHETMHECKUM NpoBoOoTBOPHUKOM 1 HacTUYHBIM 0TEOpOM Npob.
(YnpaBneHue ¢ NOMOLLBI0 HarHeTaTenbHoro Hacoca PB)

jll I

FC2 EGA EGA
I>10d
daKynsTaTMBHO f
DAF 8 PB unu SB l SB
\ B atmocdepy
* ©
Boaayx / / PSP
PB
DT PTT
CM. pucyHok [1.14
T
EGA B cuctemy ot6opa
npo6 BpeaHbIX YacTuUL
(PSS)
SP
EP
OrpaGorasiune

rasbi

PucyHok 1.6 — Cuctema ¢ 4aCTUYHBbIM pastaBneHneM NoToka, YacTUYHbIM 0T6opoM Npo6
1 nsmepeHuem koHueHTpauum CO, unm NOx

paboToit HarHeTaTenbHOro Hacoca PB, a perynatop FC3 — cuctemMot 4yactudHoro otéopa npob (cM. pucyHok [1.14), Tem
CcambIM perynupys pacxoabl NOTOKOB Ha BXOAE B CUCTEMY 1 BbIXOAE U3 Hee, 4TO obecneunBaeT COOTBETCTBYIOLEE pa3ae-
NeHne NOTOKOB 0TpaboTasLnX rasos U koaduLmeHT pazbasneHus B TyHHene DT. KoadduumeHT pasbasneHnsa paccyu-
THIBAKT Ha OCHOBE KOHUeHTpauun CO, u pacxoaa Tonnuea Gipyg) B NPeAnonoxXeHun yrnepoatHoro 6anaxca rasos.
HepasbaeneHHble oTpaboTasLuve rasbl HanpaBNATCA U3 BbINyCkHOW TPyl EP (pucyHok [1.8) B TyHHenb Ans pas-
6aBnexuns DT yepes npobooT6opHuk SP no oteoaswemMy natpyoky TT noa Bo3aeicTBUEM OTPULIATENBHOTO AaBNEHNA,
cospasaemoro B Tpybke BeHTypu VN, pacnonoxeHHoi B TyHHene DT. Pacxop razosoro notoka s natpybke TT 3aBucut ot
oBMeHa aHepruei B 30He pacnonoxeHuUs Tpyoku BeHTypu 1, Tem cambim, OT aGCONIOTHON TeMNepaTypbl rasa Ha Bbixoae us
natpybka TT. CnepoBaTtentsHo, pasaeneHune notoka oTpaboTaBLIMX ra3oB ANA AaHHOrO pacxoaa B TYHHENe He ABNAETCA
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PucyHok 1.7 — Cuctema ¢ yacTUYHbIM pasBasneHnem noToka, NonHbIM oT6opom npo6, nsmepeHuem koHueHTpaummn CO,
1 ucnonb3oBaHuem yrnepoaHoro 6anaHca

EGA — EGA
. I>10d
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- / o| PSP o —
oT PTT
Cm. pucyHok .14
TT B cucTemy or6opa npo6
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PucyHok 1.8 — Cuctema ¢ YacTUYHbIM paszbasneHrmem NoToka, YacTUHHBIM OTGOPOM NPoB, ¢ oanHapHol Tpy6kon BeHTypu
" u3MepeHueM koHueHTpaumm CO2 unmu NOx

NOCTOAHHBIM U KOSMULIMEHT pasbaBneHns NPy Manbix Harpy3kax HECKONbKO HUKe, YeM NpU BbICOKUX Harpyskax. KoHueH-
TpauunuHankaTopHororasa (CO, unu NOy ) usmepsioT 8 HepasbaeneHHbIX U pasbasneHHbIX oTpaboTaBLIMX rasax u e pas-
GaBnsoweM Bo3ayxe C NOMOLWbI rasoaHanusatopa(os) oTpabotaswumx rasos EGA. Koadduument pasbasneHus
pPaccHMTLIBaIOT HA OCHOBE NONYYEHHBIX 3HAYEHUN.

Hepas6asneHHble oTpaboTasiume rasbl HaNPaBNATCA U3 BbinyckHow TPy6el EP (pncyHok [1.9) B TyHHenb Ans pas-
6asnenns DT yepes npobooT6opHUk SP no noasoaswemy natpy6ky TT ¢ TOMOLLLIO pasaenuTens rnoToka, BKnovatoLemy
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PucyHok [1.9 — Cuctema ¢ 4acTUYHbIM pa3baBneHmem noToka, YacTMUHBIM 0T6opoM Npo6, ABOWHON TPYGKoN BeHTypn
1N ABOIMHBIM AnadparMoBbLIM PAacXOA0OMEPOM U U3MepeHUEM KoHLeHTpaumm CO, unm NOx

B ce6s koMnnekT AnadparMoBbIX pacxoaomMepos unu Tpybok BeHTypu. Mepeas TpyGka (conno) FD1 BCTpoeHa B Bbinyc-
KHyto Tpy6y EP, BTOpas Tpybka FD2 —B naTpybok TT. Kpome Toro, AoMkHbI GbiTb YCTAHOBNEHDI ABA PEryNMpYIoWnX knana-
Ha PCV1 n PCV2, obecneunBarolinx HEM3MEHHBIN ypoBeEHb pasaeneHns oTpaboTaswmx rasos 6narogaps KOHTpono
NpoTUBOAABNEHUA B BbINyckHON TpyGe EP n naBneHnsa B yHHene DT. KnanaH PCV1 pacnonoxeH 3anpo6oor6opHnkom SP
B BbINyckHoM Tpy6e EP, PCV2 — mexay HarHeTaTenbHbiM HacocoM PB 1 TyHHenem DT. KoHueHTpauuio UHANKaTOPHOro
rasa (CO, unu NOy) nsmepsioT B HepasbaeneHHbIX oTpaboTasLumx rasax, pasbaeneHHbix oTpaboTaslumx rasax m paséae-
nALWeM Bo3ayxe ¢ MOMOLbIo rasoaHanusatopa(os) otpaboTaslumx rasoe EGA. Ero ucnons3sosaHne Heo6xoaumo aons
NpoBePKU CTENEHU pacnpeaeneHmns noToka oTpaboTaBLMX rasos U perynuposaHus knanaHos PCV1n PCV2 B uenaxobec-
neveHns 6onee TOYHOro pasaenexus Notoka. KoadduumneHT pasbaBneHns paccumTbiBaOT Ha OCHOBE KOHLEHTpaL it
WHAMKaTOPHbIX rasos.

HepasbasneHHble oTpaboTasLuMe rasbl HanpasnATCa U3 BbINyCKHON Tpy6bl EP (pucyHok [1.10) B TyHHenb DT ans
pasbaenenuns no noasoasaLwemy natpybky TT Yepes pasaenuTens notokos FD3, cocToALero n3 HeCkonbkux Tpy6ok, ume-
HOLWUX OAUHaKOBbIE reOMeTpUYeckne pasmepsl (AMameTpbl, ANVHLI U paauycbl TMBKM), BCTABNEHHbIX B BLINYCKHYKO TPYOY
EP. Yepes ogHy 13 atux Tpy6 oTpatoTaBLlumne rasbl HaNpaBnaTCA B TyHHenb DT, a Yyepes ocTanbHble NPOX0AAT B AeM-
ndepHyto kamepy DC. CneposaTenbHo, 3Ha4YeHue koadduumueHTa pasaenerHns NoTokoB 0TpaboTaBLUMX ra30B 3aBUCUT OT
obuwero yuncna Tpy6 B paspenuTene FD3. Moaaep:kaHne HensmeHHOro koaduLMeHTa pa3aeneHnsl NoToka TpebyeT Hyne-
BOW pasHOCTU Mexay AaBneHneM B aeMndupyioei kamepe DC v Ha Bbixoae u3 natpybka TT. 3Ta pa3HOCTb AaBNEHWI
ynaesnmeaeTca AaT4MkoM aasneHuin DPT. Hynesas pasHOCTb AaBneHus obecne4vmBaeTca nogadvei cBexero Bo3ayxa B
TyHHenb DT B 30HY 0koN0 Bbixoaans TT. KoHueHTpaLuio uHankaTopHbix rasos (COy u NOy) nsmepsiioT B HepasbaBneHHbIX
oTpaboTaBLuMx rasax, pasdaBneHHbIx OTpaboTaBLIMX rasaxu pasdasnsoLem BO3AyXe C NOMOLLbIO rasoaHanusaTopa(os)
oTpaboTaBwunx rasoB EGA. Ero (ux) ncnonb3oBaHne Heob6xoammo Anst NPOBEPKN pasneneHnss oTpaboTaBmMx rasos u
ynpaeneHusi pacxoAoM NnoaaBaeMoro Bo3gyxa B Liensx 6onee TOUHOro KOHTPONA pasaeneHns noTokoB oTpaboTasLumx
rasoB. KoaghdbuumeHT pasbaBneHuss pacCyMTHIBAOT Ha OCHOBE KOHLEHTpaL Wi UHANKATOPHBIX ra3os.

HepasbaBneHHble oTpaboTaBLuve rasbl HanpasNATCA U3 BbINYCKHON Tpy6bl EP (pucyHok [.11) B TyHHenb DT ans
pasbaBneHus Yepes npobooT6opHuk SP 1 noasoaawmii natpybok TT. MonHbIi NoTok B TYHHene DT koHTponupyeTcs pery-
natopom pacxoga FC3 nHacocom ans noga4qm npob P B cucteme otbopa npob BpeaHbIx YacTuu (pucyHok [1.15). MoTok pas-
6aBnstoLLero Bo3gyxa KOHTPONUpyeTcs perynaTopoM notoka FC2, KOTopblin MOXeT UCNONb30BaTbL pacxos oTpaboTaBLumx
rasoe Ggyp, PacxoaBosayxa G g Mnv pacxod Tonnmea Ggyg| B ka4eCTBe yNpasnsoLwero cUrHana c Lenbto obecneyeHns
Tpebyemoro pasaeneHus noToka otpaboTasLumnx rasos. Pacxoanotoka us npobootbopHuka SP B TyHHene DT onpepensioT
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PucyHok [1.10 — Cuctema ¢ 4acTuHHbIM pasbaeneHuem noToka, 4acTudHbIM oT60poM Npo6, pasneneHnem Ha HeCKOMbKO
NOTOKOB U M3MepeHnem koHLeHTpaLmmn CO2 u NO
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PucyHok .11 — CucTema ¢ 4YacTUUHbIM pasbaBneHnem noToka, NoNHeIM 0T60poM Npo6 1 ynpaBneHneM pacxoaom

KakK pasHOCTb CyMMapHOro pacxoaa u pacxoaa pasbasnswluero Bo3ayxa. Pacxoa pasbasnstoLlero Bo3ayxa onpeaensioT
pacxogomepom FM1, a cyMMapHbiin pacxoa — pacxogomepom FM3 B cucteme otbopa npo6 BpeaHbix YacTuy, (pucy-
Hok [1.14). KoacbdpuumeHT pasbaBneHns paccymTbIBalOT HA OCHOBE 3TUX ABYX PacXoAo0B.

HepasbaBneHHble oTpaboTasLuKe rasbl HanNPaenATCA U3 BbINYCkHON TPpyGbl EP (pucyHok [1.12) B TyHHeNb Ans pas-
6aenexus DT yepes npobooT6opHuk SP 1 noasoaswmin natpybok TT. PasgeneHue oTpaboTaBLIMX ra3oB M UX pacxoa B
TyHHene DT koHTponupyeT perynatop pacxoga FC2, ynpaensas pacxoaamu (Unu CKOpocTAMM), co3aaBaeMbiMu HarHeTa-
TenbHbIM HAacocoM PB 1 BbITSXHBIM HacocoM SB cooTBeTCTBEHHO. 3TO BO3MOXHO, NOCKONbKY Npoba, oTéupaemas cucte-
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PucyHok .12 — CucTema ¢ YacTUuHbIM pa3baBneHneM noToka, yacTuHHbIM 0TEOPOM NPOG U perynuposaHuem noToka

Mot oT6opa npob BpeaHbix YacTu, PSS, BosBpaluaeTcs B TyHHenb DT. Bo3amoxHO ucnonb3oeaHue pacxoa otTpatoTasumx
rasoB Ggyp, Pacxop Bosgyxa Ga g WIn pacxoa Tonnuea Geygy B ka4ecTee ynpasnsiowero curHana ans perynsatopa FC2.
Pacxopa pastaenstoLlero Bo3ayxa usMepsatT pacxogomepom FM1, a nonHbin noTok — pacxoaomepom FM2. Koadhduum-
eHT pasbaBneHusl paccUUTLIBAIOT HA2 OCHOBE 3TUX ABYX PacXoAaos..

KomnoHeHTbl, nokaszaHHble Ha pucyHkax .4 — .12

EP — BbinyckHan Tpy6a

BobinyckHasa Tpy6a moxkeT 6bITb ycTaHoBNEeHa Ha paccTosHuu 0,5 M oT Asuratens. [ina CHUXKeHUsl TEeNNOBOW HepLMn
BbINyCKHOW TPYyObl pekomMeHayeTCsl OTHOLLEHWE TONWUHBLI TPYObl k ee AnameTpy He Gonee 0,015. NMpumeHeHne rmMbknx cex-
LA AOIMKHO BbITb OrpaHUYeHO y4acTkaMm C OTHOLLEHWEM ANUHBI K AnaMeTpy He 6onee 12. Crubel HeoBxoaMMO cBECTU K
MUHUMYMY, 4TOObI YMEHBLUNTL OTNOXEHUA BHYTPU TPYObl. ECNn B BbINYCKHYIO CUCTEMY BXOAUT rNYLUMTENb UCNBITATEND-
HOro CTEeHAA, TO OH TaKke MOXeT ObITb M30NUPOBAH.

B BhbinyckHom Tpybe, Mcnonb3yemomn ¢ U3OKMHETUHECKON CUCTEMOI, HEe AONMKHO ObiTb KONEH, N3rnboe 1 pesknx
M3MEHEHUI AMameTpa Ha yyacTke, onpeaensaeMoM paccToAHWEM, PaBHOM LLECTU AnaMeTpaM BbINyCKHON TPYGbl A0 HaKo-
HeuyHuka Npo6ooTOOPHMKa M TpeM AnameTpam BbiNyCkHOM TPyObl 3a HUM. CKOPOCTb rasa B 30He NPoBooTOOpHUKa AOMKHA
coctaBnaTb 6onee 10 m/c, 3a UCKNIOYEHMEM NX CKOPOCTK B pexmnmMe xonocToro xoaa. Konebanus aaeneHus otpaboras-
LUMX ra3oB He AoMKHbI NpesbiwaTh + 500 NMa oT cpeaHero sHaveHus.

Jlio6ble Mepbl MO CHUXKEHUIO aMNNUTYABLI konebaHni AaBneHns, AONONHUTENbHbIE NO OTHOLIEHUIO K BbIMYCKHOM CUC-
Teme, OTNUYaIOLLEICA OT BbIMYCKHOIW CUCTEMBI, UCNONBL3YEMOM Ha LLIACCH AaHHOTO TUNAa (BKNOYas rNyLUIMTENb U YCTPOUCTBA
nocneayoLero BO3AeNCcTBUA Ha oTpaboTasLlune rasbl), He AOMKHbLI BNUATL Ha paboTy ABUraTens UNu BoI3bIBATL OCaXAe-
HUe BpeAHbIX YacTul,.

Ins cuctem 6e3 n3okuHeTMYeCkUX NPoBooTEOPHUKOB peKoMeHAYETCA MCNONb30BaTL NPSAMYHO BLINYCKHYHO TpYOy Anu-
HOM, paBHOW LWeCTH AuameTpam Tpybbl A0 HakoHe4YHnKa Npo6ooTOOPHMKa U TpeM AuameTpam BbINyCKHOW TPYObl 3a HUM.

SP — npo6ooT6opHuk (pucyHkn 1.6 — [1.12)

BHyTpeHHuii anameTp npo600TOOPHMKa AOMKEH BbITb He MeHee 4 MM. OTHOLLIEHUE ANAMETPOB BbIMYCKHOM TPYObI K
AvameTpy npobooT6opHuka — He MeHee 4. Mpo6o0oTEopHMK AOMKEH NPeACTaBNATL COGOMN NaTPYGOK C OTKPLITHLIM TOPLIOM,
obpalleHHbIM MPOTUB HanpasneHUs NOTOKa M PacNONOXEHHbLIM Ha OCY BbINYCKHOM TPYObI, nu e Npo6ooTEOPHUK AOMKEH
MMETb HECKONLKO OTBEPCTUIA U COOTBETCTBOBaTL onucaHuio SP1 B 2.1.1 HacTosLEero AOMNONHEHUS.

ISP — usokmHeTMyeckuit npo6oor6opHuk (pucyHku [1.4 n [1.5)

M3okuHeTnueckuit npo6ooTEopHUK AomkeH BbiTb ycTaHoBREH Tak, 4To6bl ero Topel 6bin o6palleH NPoTMB Hanpae-
TIeHUS MOTOKA U PacnoNOXeH Ha OCY BbiMyckHON TpyGbl EP B 30He, rae o6ecneunsatoTcs yCnosus Ans NponopLUOHansHOro
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ot6opa npob HepasbaBnerHbIX oTpaboTasLmx rasos. BHyTpeHHMIt agnameTp npo6ooT6opHUKa AOIKEH BbIT He MeHee
12 mm.

[N N30KUHETUYECKOro pa3aeneHns NoToka oTpaboTaBLUMX ra3oB Heo6XoAMMa CUCTEMa PErynNUpoBaHus, ycTaHaB-
nuBaoLLas HyneByto pasHOCTb AaBNEeHNI Mexay BbiNyckHOW Tpy6oi EP nnpo6oot6opHukomM ISP. B 3TUX yCNOBUAX CKOPOC-
TN NOTOKOB O0TpaboTaBLWMX ra3os B BLINYCKHOMN Tpybe EP n npo6ooT6opHuke ISP 0AMHAKOBLI, U MAcCOBbI pacxoa Yepes
npo6ooT6opHuk ISP npeactaenaeT coboi NOCTOSAHHYIO AAONI0 CyMMapHOro pacxoaa otpaboTaswmx rasos. Mpo6ooT6op-
HuK ISP gonxeH 6biTb NoacoeAnHeH k AaTunky DPT, ynasnusaioLiemy pasHOCTb AaBneHuit. Hynesas pasHOCTb AaBNeHuit
mMexay BbinyckHow Tpy6oi EP n npo6ootbopHukom ISP nomxkHa 6biTh o6ecneyeHa perynsatopom pacxoaa FC1.

FD1, FD2 — pas3aenutenb notoka (pucyHok [1.9)

KomnnekT Tpy6ok BeHTypu nnn kanubpoBaHHbIX OTBEPCTUI YyCTaHaBNMBAIOT B BLINYCKHYIO Tpy6y EP u oteoaawmin
natpy6ok TT ANS OTBOAA COOTBETCTBYIOLLEN YacTU NOTOKa Hepa3baBneHHbIX 0TpaboTaBLUMX ra3os B NPOGOOTGOPHUK.
PerynupyoLuasa cuctema, coctoawan us osyx apocceneit PCV1u PCV2, perynupyiolumx AaBneHus B BbINYCKHON Tpybe EP
n TyHHene DT, Heobxoauma ANA COOTBETCTBYIOLIErO pasaeneHnst NOTOKOB OTpaboTaBLUMX ra3os.

FD3 — pasaenutenn notoka (pucyHok [1.10)

KomnnekT Tpy6 ycTaHasnueatoT B BbiMyckHyto TpyOy EP ans oTBoAa COOTBETCTBYIOLLEIH YaCTU NOTOKa HepasGaeneH-
Hbix oTpaboTasLumnx ra3os 8 npo6ooT6opHuk. OaHa u3 Tpy6 nopaet oTpaboTaBLume ra3bl B TYHHeNb Ans pas6asneHus DT, 8
TO BpeMsi Kak no Apyrmm Tpy6am oTpaboTasLume rasbl BbIXoaAT B AeMncupyioLlyto kamepy DC. Tpy6ku A0mKHBI UMETL 0aM-
HakoBble reoMeTpuYeckue napameTpol (AMameTp, ANUHY, paauychbl rMbku), 4ToObl COOTHOLLEHWE PacXOA0B pasaenseMbix
MOTOKOB 3aBUCENO TONBKO OT obuiero uncna Tpyd. [1ns COOTBETCTBYIOLLErO pa3faeneHus NOTOKOB Heobxoauma cuctema
perynmposaHus, NoaaepuBaloLLan Hynesyio pasHOCTb AaBNeHUi Mexay BXoAoM B kamepy DC Tpy6 komnnekTa u BXoa0oM
B TyHHenb DT natpy6ka TT. Mpun 3ToM ycnoBum ckopocTu oTpaboTaBLuMX ra3os B BbinyckHow Tpy6e EP v paspenutene FD3
COOTBETCTBYIOT OfHa Apyron u pacxop B natpybke TT cocTaBnsieT HEU3MEHHYIO YacTb NONHOTO NOTOKa oTpaboTasLumx
raso.. 9Tu Ase Touku (B EP 1 FD3) pomkHbl 6bITh CBSI3aHbI ¢ AaTYMKOM pasHocTu aAasneHni DPT. MopaepxkaHne Hyneeoit
pa3HOCTU AaBneHuin obecneunsaeT perynartop notoka FC1.

EGA — rasoaHanusatop orpaborasiumx ra3os (pucyHku [1.6 — [1.10)

FasoaHanusatopbl CO5 n NOy MoryT 66T MCNONL30BaHLI AN METOAA yrnepoaHoro 6anaHca. YkasaHHble rasoaHa-
nusatopbl KanMBpyIOT Tak e, Kak rasoaHanM3aTopbl AN usMmepeHus BLIGPOCOB BpeAHbIX ra3oobpasHeix BewecTs. Ans
onpeaeneHnsa pasnuuui B KOHLIEHTpaLMsX A0OMYyCKaeTCs UCNONb30BaTh OAUH UMM HECKONBLKO ra3oaHannu3aTopos.

TOYHOCTL U3MEPUTENLHBIX CUCTEM AOMKHa GbiTh Takoi, 4ToGkl Gbina obecneyeHa NOrPEWHOCTL GEppyy, ; UM
Veorw, i =4 %.

TT — oTBOAAWMM NATPY6OK (prcyHkn .4 — [1.12)

OTsoasawmii natpy6ok Ana ot6opa Npob BpeaHbIX YacTuUL, AOITKEH:

- UMeTb BO3MOXHO MeHbLUYIO ANUHY, He NPEBLILIALLYI0 5 M;

- UMeTb BHYTPEHHUI AnameTp He MeHee anameTpa npobooTbopHuUKa, HO He 6onee 25 Mm;

- 6bITb YCTaHOBNEH KOHLEBOW YaCTbo N0 0CEBON NUHUK TYHHENS ANs pa3baBneHns B HanpasneHWn No ABUKEHNIO
noToka.

Ecnun natpy6ok nmeet anuHy He 6onee 1 M, ero Heo6X0AMMO U3ONNPOBATL MaTEPUANOM C MakCUManbHOMN Tenno-
npoeoaHocTbio 0,05 BT/(M - K) n TonwwmHOM no paauycy, pasHoi AnameTpy npobooT6opHuka. Ecnu natpybok umeeT anvHy
6onee 1 M, TO OH AorKeH BbITb M30NMPOBaH U HarpeT A0 TeMnepaTypbl CTeHkn He MeHee 523 K (250 °C).

B apyrux cnyyasx Tpebyemas TemnepaTypa cTeHkn noasoasLLero natpybka MoxeT GbiTh OnpeaeneHa CTaHAapTHBIMU
pacyeTaMmu Tennonepeaaqun.

DPT — patuuk pasHocTh aaBneHui (pucyrkn 0.4, 0.5 1 1.10)

[aTtumk pasHoCTN AaBNEHUI AOMXKEH UMETb AnanasoH namepenun + 500 Ma.

FC1 — perynarop pacxoaa (pucyrkv 0.4, 0.51 0.10)

B n3okuHeTnuecknx cuctemax (pucyHku .4 v [1.5) ans nopaepaHna HyNeBoi pasHoCTM AaBneHuil Mexay Bbinyc-
kHOM Tpy6oi EP nnpo6oot6opHukom ISP TpebyeTcs perynaTop pacxoaa. PerynuposaHue MoxeT 6biTb OCYLLECTBNEHO:

a) ynpaBnieHMeM CKOPOCTLIO UMW PacxoAoM MOTOKOM, MAYLLEro Yepes BbITSXKHOW Hacoc SB, u nogaepkaHuem
MOCTOSIHHBIX CKOPOCTUN UMK pacxofa NoToKa, MAYLLEro Yepes HarHeTaTenbHbl Hacoc PB, BO Bcex UCNbITaTeNbHbIX pexu-
max (pucyHok [.4) nnm

b) perynuposaHuem BbITSXHOro Hacoca SB Ha MOCTOAHHBIN pacxod No Macce noToka pazGaBneHHbIx oTpaboTas-
LUMX ra3oB 1 ynpasneHneM NoTOKOM, NAYLLMM Yepes HarHeTaTenbHbIN Hacoc PB, n, TeM caMmbiM, NOTOKOM Npo6bl oTpato-
TaBLUMX ra30B B 30HYy OKONO HakoHeyHuka naTpybka TT (pucyHok [.5).

B cucteme ¢ perynupoBkoi AaBneHNA ocTaTovHas owmbka B KOHTYpe perynmpoBaHusa He AoMKHa NpeBbilaTh
+ 3MNa. KonebaHus naBneHns B TYHHeNe Ans pastaBneHns He A0MKHbI NpeBbiwaTh + 250 Ma 0THOCUTENBHO CpeaHero 3Ha-
YeHus.

B cucteme c Heckonbkumn Tpy6amm (pucyHok . 10) perynatop pacxoga obecneumsBaeT COOTBETCTBYOLEE pa3aene-
H1e NoToka OTpaboTaBLUMX ra30B, CO3AaBas HyneByto pasHOCTb AAaBNEHUS Ha BbIXOAEe U3 TPy KOMNNEKTa U Ha BbIXOAE U3
orBoasLero natpybka TT. PerynupoBaHue 3akntoyaeTcs B ynpaBneHnM pacxofoM NnoToka Bo3ayxa, UAayLero B TyHHenb
AnsA pasbasnenus DT, B 30He OKONO BbIXOAHOIO 0TBEPCTMA naTpybka TT.

49



rocTt P 41.96—2005

PerynuposaHue 3akniovaeTcs B ynpasneHun pacxoaoM NoToka Bo3ayxa, nayLiero 8 TyHHens Ans pas6asnenuns DT,
B 30HE OKONO BbIXOAHOIO OTBEpCTMA naTpybka TT.

PCV1, PCV2 — pgpoccenb, perynupyrowmii gasneHus (pucyHok [1.9)

[nsa cucTembl ¢ ABYMS yNpaBnsALWMMN TpyBkamm BeHTypu (AByMs kanmbpoBaHHBbIMU OTBEPCTUSAMM) HEOGXOAUMBI
ABa APOCCens, perynmpyowmnx AaBneHve, ANs COOTBETCTBYIOLWErO pa3aeneHnus NoToka nyTem ynpaesneHus. OanH apoc-
cenb AoMxeH ObITb pacnonoxeH B BbinyckHo TpyGe EP 3a HakoHeuYHKkoM npobooTbopHuka SP (no HanpasneHuto noToka),
a apyrovi — mMexay HarHeTaTenbHbIM HacocoM PB u TyHHenem ans pas6asnexus DT.

DC — pemndmpytowian kamepa (pucyHok [.10)

Oemncupytowasn kamepa AomkHa GbiTb YCTaHOBNEHa Ha BbIXOAE U3 koMnnekTa TpyS Ans ceBeaeHUA K MUHUMYMY
kone6aHuit faBneHuns B BbINyCKHON Tpybe EP.

VN — Tpy6ka BeHTypm (prcyHok [1.8)

Tpy6ky BeHTypmn ycTaHaBnuBaloT B TyHHene Ans pasbaenenus DT, uto6bl cozaaTh oTpULaTenbHoe AaBneHne OKono
BbIXOAHOro HakoHeYHuka naTpybka TT. Pacxop rasoBoro notoka 4Yepes natpy6ok TT, onpepensemblii 06MeHOM 3Heprum B
30He Tpy6kM BeHTypu, B OCHOBHOM NPONOpLMOHaneH pacxoay B HarHeTatensHoM Hacoce PB, yto o6ecneunsaet HemameH-
HOCTb Ko3thuumeHTa pasbasneHus. MOcKoNbKY 0OMeH SHeprum 3aBUCUT OT TEMNEPaTypbl Ha Bbixoae U3 naTpydbka TT n
pasHoCTV AaBneHuii B BbinyckHon Tpy6e EP u TyHHene DT, cdakTuyeckuii kosdduuneHT pasbasneHns HECKONbKO HKe
npu Manow Harpyske, 4em npu BbICOKON Harpyske.

FC2 — perynatop pacxopa (pucyHkn [1.6, 0.7, A.11 n 0.12; pakynbTaTMBHO)

PerynaTop pacxoaa moxeT ObiTb MCNONb30BaH AN YyNpaBneHnsl pacXoAoM B HarHeTaTenbHoM Hacoce PB n/iunu e
BbITSXKHOM Hacoce SB. Ha Hero moxeT 6biTb oaaH curHan oT NoToKoB 0TpaboTaBLUKX ra3os, BO3AyXa nu Tonnuea n/mnu
oTAenbHbIe curHanel o koHueHTpauun CO, unmn NOy.

Mpunopaye npeasapuTenbHO cxaToro Bo3ayxa (pucyHok 1.11) perynatop FC2 HenocpeaCTBEHHO ynpaenseT noTo-
KOM BO3AyXa.

FM1 — pacxonomep (pucyrHkn 1.6, 0.7, 0.11n 0.12)

Pacxopomep Ans rasa unu apyrue yCTPONCTBa, M3MepsoLLMe NOTOKN 1 CRy>Kalume AnA usMepeHus pacxoaa pasbae-
nswwero Bosayxa. Pacxogomep FM1 aBnsieTcs hakynbTaTUBHBIM NpUGOPOM, ecnn HarHeTaTenbHbI Hacoc PB kann6po-
BaH ANs U3MepeHus pacxoaa.

FM2 — pacxonomep (pucyHok [1.12)

PacxopomMep AnsA rasa unu Apyrue yCTPONCTBa, U3MePSIOLLNE NOTOKU U CRYXaLLMe ANA usMepeHuns pacxoaa pasbas-
nsawwero Bo3ayxa. Pacxogomep FM2 sBnsieTca dhakynbTaTUBHBIM NPpMGOPOM, €CNM BLITSDKHOM Hacoc SB kanubposaH anst
n3MepeHusa pacxopa.

PB — HarHeTaTenbHbIi Hacoc (pucyHkn 0.4 — 0.91 4.12)

Ins perynupoaHusa pacxoaa pasbasnstoLero sosayxa Hacoc PB MoxeT 6biTb COeanHEH ¢ perynatopaMmn aasne-
Huss FC1unn FC2. Hacoc PB He npuMeHsAIoT, eCNu CNOoNb3YIOT ApOCcCerbHYIo 3acnoHky. Hacoc PB moxeT 6biTb npumeHeH
ANs U3MepeHust pacxoaa pasbasnsoLLero Bo3ayxa, €CNu OH COOTBETCTBYIOLMM 06pa3omM kanubposaH.

SB — BbITXHOM Hacoc (pucyHkn 1.4 —1.6, 0.9, A.10u.12)

Wcnonb3yeTcs TONLKO ANS YacTUYHOro otéopa npo6. Hacoc SB moxeT GbiTh NPUMEHEH ANA U3MEpeHUs pacxoaa
pasbaBneHHbIX 0TpaboTaBLUMX rasoB, €CNU OH COOTBETCTRYIOLMM 0Opa3om kannbposaH.

DAF — ¢mnbTp pasbasnaiollero sosayxa (pucyHkn 1.4 — [1.12)

PekomeHayeTcs (oMnbTpoBaTh U OUULLIATL APEBECHBIM yrieM pasbasnstowmi Bo3ayx AnA yaaneHust OHOBbIX yrne-
BoaopoaoB. Pasbasnsiowmii BO3ayx AOMKeH nMeTb Temnepatypy 298 K+ 5 K (25 °C £ 5 °C).

Mo TpeboBaHuio nsroToBUTENEN ABUraTENEN N B COOTBETCTBUU C NIPOBEPEHHON UHXEHEPHON NPaKTUKON AOMKHA
6bITh B3siTa Npoba pasbasnsiollero Bo3ayxa Ans onpeaeneHus (DOHOBLIX KOHLEHTPaLWi BpeAHbIX HacTul, KoTopble
3aTeM BblUMTAIOT M3 3HAYEHUIA, NONYYEHHbIX B pe3ynbTaTte usMepeHusi pasbaBneHHbiX oTpaboTasLmnx rasos.

PSP — npo6ooTbopHuk Ansa BpeaHbIx YacTuy (pucyHkn 1.4 — 1.6, 1.8 — .10 .12)

MNpo6ooT6opHUK — ocHoBHas YacTb naTpybka oT6opa BpeaHbix YacTu PTT.

Npo6ooT6opHuk:

- ponxkeH ObITb yCcTaHOBNEH Tak, 4ToOk! ero Topew, 66N HanpaBneH NPOTUB MNOTOKA, B 30He, rae pa3GasnsAioLwmii BO3-
Ayx n oTpaboTasLume rasbl XOPOLLO NEPEMELLIMBAIOTCA, @ UMEHHO, Ha OCK TyHHens ansa pastasneHna DT Ha paccTosiHUM
npnbnusutensHo 10 AuaMeTpoB NO HaNPaBNEHUIO NOTOKA OT TOM TOUYKM, rae oTpaboTaslume rasbl BXOAAT B TYHHENb AN
pasbaeneHus;

- BOMXEH UMEeTb BHYTPEHHUIA AnaMeTp He MeHee 12 Mum;

- MoxeT 6bITb NoAorpeT A0 TEMNepaTypbl CTEHOK He Gonee 325 K (52 °C). Moporpes MoxeT GbITb kak Henocpe-
ACTBEHHbIM, TaK 1 ¢ NTOMOLLLIO NpeaBapuTENbHO HarpeToro pasbasnsatoLLero Bosayxa Npu yCnoeuu, 4To Temneparypa pas-
6asnsiowero Bo3ayxa He npesbiwaeT 325 K (52 °C) nepea BxogoM oTpaboTaBlumMX ra3os B pastasnaiowmii TyHHeNb;

- MOXET UMeTb U3ONALIUIO.

DT — tyHHenb Ana pas6asnenns (pucyHkn 1.4 — [1.12)

TyHHenb AnA pasbaeneHus:
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- AOIDKEH MMETh ANNHY, AOCTaTO4HYIO ANA NONHOIO NepeMelLnBaHns oTpaboTasLuMX ra3os ¢ pasbaensaowmm Bo3ay-
XOM B YyCNoBUAX TypGyneHTHOro noToka;

- BOMKeH ObITh U3FOTOBNEH U3 HepXXaBelLWel CTanu, UMeloLLe:

OTHOLLEHWE TONLWMHBI K AnameTpy He Gonee 0,025 AnsA TyHHenei BHYTPEHHUM aAnameTpom Gonee 75 mm;

HOMUHAanNbHYIO TONWMHY He MeHee 1,5 MM Ans TyHHenel BHYTPeHHUM aAnameTpom He Gonee 75 mwm;

- DOMKEH UMETb AnaMeTp He MeHee 75 MM ANs CUCTEM € YacTUYHBLIM OTGOpPOM NPos;

- peKOMeHAYeTCA M3roTOBMATL AUAMETPOM He MeHee 25 MM AN cucTeM C NONHLIM 0T6opom Npob;

- MoxeT 6bITb MoaorpeT A0 TeMnepaTtypbl cTeHok He Gonee 325 K (52 °C). Moporpes MoxeT ObITb kak Henocpe-
ACTBEHHBIM, TaK U C NOMOLLLIO NPEABaPUTENLHO HarpeToro pasbaenstoLLero Bo3ayxa npy ycnosun, YTo TemnepaTypa Bo3-
Ayxa He npesbiwaeT 325 K (52 °C) nepen sxoaom oTpaboTaBLumx ra3oB B pa3basnatowmin TyHHeNb;

- MOXET UMeTb U3oNALIMIO.

OtpaboTasLune raswl ABUraTeNsa AOMKHbI GbiThb TLATENLHO NEpemeLLaHbl ¢ pasbaensaowmm Bo3ayxom. Ana cuctem ¢
4acTU4HBIM OTEOPOM NPOG KaYeCTBO NepemMelLMBaHUA NPOBEPAIOT NyTem noaaqn CO, B kaHan npu paGoTalolwem Asuratene
(no kpanHei mepe, B HeTbipeX paBHOMEPHO PacnonoXeHHbIX TOHKax TyHHens). Mpu HeoGXxoAMMOCTH AonyckaeTcs Npume-
HEHWe CMecUTenbHbIX conen.

MpumMedaHune— Ecnn Temnepatypa okpyXalollero Bo3ayxa okono TyHHens ans pas6asneHus DT meHee
293 K (20 °C), Heob6xoanmMo npeaycMoTpeTh Mephbl, HTOObI usbexaTb ocaXaeHUA BpeAHbIX HacTUL, Ha XONOAHBLIX CTeHKax
TyHHens. Mo3ToMy pekoMeHAYeTCA Harpes 1 (UNKn) U3ONALUA TYHHENS B YCTAHOBNEHHLIX Bhbille npeaenax.

Mpwu BBICOKUX Harpy3kax Ha ABUraTenb TYHHENb MOXHO OXNaXAaTk TAKUMUN HearpecCUBHLIMU CPeaCTBaMU, KaK BeH-
TUNATOP, B Nepnoabl BpeMeHU, Koraa TemnepaTypa oxnaxaatowein cybctaHumm He onyckaeTtca Huke 293 K (20 °C).

HE — Tennoo6meHHuk (pucyHkn 0.9 1 1.10)

TennooBMeHHWK AonKeH UMeTb 0GbeM, AOCTaTOMHBIN ANA NOAAEPXKaHWUA TemnepaTypbl Ha BxoAe B BbITSXHON
Hacoc SB B gnanasoHe + 11 K (+ 11 °C) oTHocuTenbHO cpeaHen pabodeil TemnepaTypsl, Habnoaaemoi B UCNLITaHNN.

2.2.1.2 Cwuctema c nonHeiM pasbaeneHveM noToka (pucyHok 1.13)

Cuctema, nokasaHHas Ha pucyHke [1.13, ocHoBaHa Ha pas6aeneHum Bcero Notoka otTpafoTaBlumMX rasoB B COOT-
BEeTCTBUM C KOHLieHTpauuein oTbopa npob noctosHHoro o6bema CVS. B aToMm cnyvae Heo6xoanMMO U3mMepuThb NONHLIN 00 b-
emcmecu oTpaboTaBLUMX rasos u pasbaenstoLlero o3ayxa. lonyckaeTcs NPMMEHSATb Kak HacoC ¢ 06 beMHBIM perynuposa-
Huem PDP, Tak n Tpy6ky BeHTypu ¢ kpuTtudeckum pacxogom CFV.

OnAa nocneayrLlero HakonneHna BpeaHblX YacTul npoba pasbaBneHHbIX oTpaboTaBlMX rasoB AoOmkHa 6biTh
HanpaeneHa B cuctemy oT6opa npob BpeaHbIX YacTuy, (2.2.2 HacTosALwero AononHeHus, pucyHku [1.14 u [.15). Ecnu ato
OCYLLECTBNASTCA HENOCPEACTBEHHO, TO UMeeT MeCTO OAHOKpaTHoe pasbasneHue. Ecnu npoby pasbaensioT elne pas B
AOMNONHUTENBHOM TYHHeNe ANnsa pastaBneHus, To Takyr CUCTEMY OTHOCAT K CUCTEMeE C ABOHBIM pa3baBneHuemM. OTa cuc-
Tema nonesHa B cny4ae, koraa TpebGoBaHus kK TeMnepaType Ha NOBEPXHOCTU pUNbTpa He MOTYT 6biTh BLINONHEHBI NPU
OAHOKPaTHOM pasGaBnewa. HeCMOTpﬂ HaTO, 4YTO CUCTEMA C,ElBOi/'IHbIM pasﬁaBneHmeM Bonpe,qeneHHoﬁ CcTeneHn OTHOCUT-
Csl K cucTemam pasbaBneHus, ee onncaHne AaHo B 2.2.2 HacTosALLero AononHeHus, pucyHok .15, rae onucana cuctema
0T60pa np06 BpeAHbIX YaCcTul, NOCKONbKY cuctema c ABOVIHbIM paaﬁaBneHmeM ncnonbsyer O0ONbLNHCTBO KOMMNOHEHTOB
TUNOBOW CUCTeMbI OTOOpPa NPOs BpeaHbIX YacTul,

CocTtaB BblﬁpOCOB BpeAHbIX raaoo6pa3Hb|x BeLWeCTB MOXeT ObITb Takke onpeaeneH B TYyHHeNne CUCTEMbI paaﬁaane—
HWSA NONHOro NOTOKa. MNo3ToMy Npo6ooTOOPHUKM AN ra3oobpasHbIX KOMMNOHEHTOB YKa3aHbl Ha pucyHke [1.13, HO He yka3a-
Hbl B Nepe4vHe onncaHna. COOTBeTCTByPOLLMG TpeﬁOBaHMﬂ —no 2.1 HacToAwero NpUunoXeHus.

KomMnoHeHTbl, nokaszaHHble Ha pucyHke .13
EP — BbinyckHan Tpy6a

O nuHa BbinyckHOM TPY6 bl OT BbIXOAA BbINYCKHOIO KONNEKTopa ABUraTens, Bbixoaa u3 TypboHarHeTatens unukaTta-
NUTUYECKOro HenTpanu3aTopa Ao BxoAa B TYHHeNb Ans pasbaBneHus aonxHa 6b6iTb He 6onee 10 M. Ecnu agnvHa seinyc-
KHOW Tpy6bl NpeBbIaeT 4 M, TO OHa, 3@ UCKNIYEHWEM y4acTka ANWMHOM 4 MM OT BbIMYCKHOFO KONNEKTopa ABuraTtens,
BbiXxoAa U3 TypOoHarHeTaTens UNu katanMTUYeCcKoro HeWTpanusatopa, AomkHa ObiTb usonupoBaHa. VcknoueHue
COCTaBnsAeT BCTPOEHHbIN B TPYBY AbIMOMEP, €CNK ero Ucnonb3yT. ToNWwWHa 30NALUK A0MKHA BbITb HE MeHee 25 MM.
TennonpoBoAHOCTb U3ONALUOHHOrO MaTepuana, usmepeHHas npu temnepatype 673 K(400 °C), He nomkHa 66T Gonee
0,1B7/(m - K). inA yMmeHbLUeHNA TeNNOBON MHEPL MK BbIMYCKHON TPyObl pekoMeHAyeTCA OTHOLLEeHWE TONLWMHBI K AuameT-
py He 6onee 0,015. MprumeHeHUe rMBKNX CEKL M OMKHO OrpaHNyMBaTLCS OTHOLLEHWEM ANUHBI K AnameTpy He Gonee 12.

Becb noTtok HepasbasneHHbIX oTpaboTaBLINX ra3soB nepemMelumBaeTcs ¢ pasdaBnsoLLmUM BO3AYXOM B TYHHeENe Ans
pastaeneHns DT.

Pacxop pa3basneHHbIx oTpaboTaBLLMX ra3oB U3MepsT NBO C MOMOLLbIO Hacoca ¢ 06beMHbBIM perynuposaHnem
PDP, nu6o Tpy6kun BeHTypm ¢ kpuTUdeckum pacxogom CFV. [ina cooTBeTCTBYIOLWErNO BbiAeneHus notoka npobsl, nayuiero
B YCTPOWCTBO ANA onpeAeneHns BpeAHbIX YacTuL, U pacxoaa, MoxeT ObITb ucnonb3osaH TennoobmeHHuk HE unn anektpo-
HHbI KOMNeHcaTop pacxoaa. Tak kak onpeaeneHne Macchl BpeAHbIX YacTUL, OCHOBaHO Ha aHanu3ae NornHoro noToka pas-
6aBneHHbIX 0TpaboTaBLUNX ra3oB, OTCYTCTBYET HeO6X0AUMOCTL pacyeTa KoadduLmeHTa pabaBneHus.
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PucyHok .13 — Cuctema nonHoro pas6asneHus notoka

PDP — Hacoc¢ ¢ 06 beMHbIM perynupoBaHuem

Hacocom PDP usmMepsoT pacxos Bcero notToka pastaBneHHbIX 0TpaboTasLumnx rasos, 0CHOBbLIBAsACH HA YacToTe Bpa-
LLeHnsa Bana Hacoca u ero pabouem o6beme. NMpoTUBOAABNEHUE CUCTEMDBI BLINYCKA HE AOMMKHO UCKYCCTBEHHO NOHWXATLCA
Hacocom PDP unu cuctemoit Biiycka pastaensiowlero Bosgyxa. Ctatudeckoe NpotusoaasnexHmne otpaboTasLumx ra3os Ha
BbINyCKe, U3aMepeHHoe npu paboTalowem Hacoce PDP, ¢ noaknioveHHoN cuctemomn CVS A0MKHO HaXoaAUTLCA B AuanasoHe
+ 1,5 klMa 0OTHOCUTENBLHO CTaTUYECKOro AaBNeHNs, U3MepeHHoro 6e3 noacoeanHeHNA k CVS npun Tex xe vyactoTe Bpallie-
HWUA ABUraTens u Harpyske.

TemMnepaTypa rasoBon CMecu HeNOCPEACTBEHHO Nepea BXoAOM B Hacoc PDP AomkHa HaxoAuTLCA B AnanasoHe
+ 6 K oT cpepHeli paboyein Temnepatypsbl, Habnoaaemon B UCNbITaHUM NPU OTCYTCTBUM KOMNEHCaTOpa pacxoaa.

KomneHcaTop pacxoaa aonyckaeTcs MPUMEHSTL TONLKO B TOM CNydvae, koraa Temnepartypa Ha sxoae B Hacoc PDP
He npesbiwaeT 323 K (50 °C).

CFV — Tpy6ka BeHTyp# ¢ KpUTUHECKMM PAacXoAoM

Tpy6koit CFV namepsatoT pacxop Bcero noToka pasdasneHHbIx oTpaboTaBLUMX ra3oBs, yCTaHaBNUBas pacxopa B yCno-
BUSAX ApOccenupoBaHusa (Kputudeckuin pacxoa). Ctatuyeckoe NnpoTuBoaasneHme oTpaboTaBlumnx ra3oB Ha Bbinycke,
M3MepeHHoe Npu noakniYeHHon Tpybke CFV, ROMXHO HaxoauTbCs B AManasoHe + 1,5 klMa oT cTatuyeckoro gasneHus,
M3MepeHHOro Npu oTcoeauHeHHow Tpy6ke CFV npu Tex e yacToTe BpalleHust ABuraTens u Harpyske. Temneparypa raso-
BOI CMeCK HenoCcpeACTBEHHO nepen BxoAaoM B Tpyoky CFV aomkHa 661t B AnanasoHe + 11 K(+ 11 °C) oT cpeaHeit pabo-
Yel TeMnepaTypbl, HabnoaaeMoi B UCNbITAHUN NPU OTCYTCTBUN KOMMEHcaTopa pacxoaa.

HE — Tennoo6meHHuK ((hakynbTaTUBHO, €CNKU MCNONb3yeTcs koMneHcaTop EFC)

TennoobMeHHVK AoMKEH UMETL 06BbEM, AOCTaTOHHBIN ANS NOAAEPXaHNA TEMNEPaTYpPbl B YkasaHHbIX Bbille Npeaenax.

EFC — 3nekTpoHHbLIA KOMNeHcaTop pacxoaa (hakynbTaTMBHO, €CNN Ucnonb3yeTcs TennoodmeHHuk HE)

Ecnun temnepatypa Ha Bxoae B Hacoc PDP unu tpy6ky CFV He nogaepxuBaeTca B npeenax, ykasaHHbIX Bhille, Tpe-
OyloTCA cMCTeMa KOMMEeHcaLmn pacxoaa u perynuposalne COOTBETCTBYIOLLEro pasaeneHus npob B cucteme ot6opa
npo6 BpeaHbIX HacTuL,. C 3TOM Lenbio UCNONBL3YIOT HeNPEPLIBHO U3MEPSIEMbIEe CUTHATbI, KOPPEKTUPYIOLLME PAcXOA NOTOKa
npobbl Yepes punbTpbl AN OCaXAEHUA BpeAHbIX 4acTUL, cucTembl 0T60pa Npob BpeaHbix YacTul, PSS (2.2.2 HacToswero
pononHeHus u pucyHku [1.14 n 0.15).

DT — TtyHHenb Ana pas6asneHusn

TyHHenb aonsA pasbaBneHns AOMmKeH:

- UIMeTb J0CTaTOYHO Manbii AnameTp AN Co3AaHNA TypOyNeHTHOro noToka (4nucno PeliHonbaca — 6onee 4000) n
DOCTaTO4HYIO ANNHY, 4To6bI 06ecneunBaTh NONHOE NepeMeLluMBaHne oTpaGoTaBLNX ra3os ¢ pa3GaBNAoWMM BO3AYXOM;
DonyckaeTcs UCMONb3oBaHNE NepeMeLInBaloLLIMX HacaaoKk;

- UMEeTb ANAMETP He MeHee 75 MMm;

- ObITb U30NUPOBaH.
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Otpabotasiume rasbl ABUraTens AOMKHLI NPU BXOAE B TYHHeNb GbiTb HanpaeneHb! Mo MOTOKY U MONHOCTLIO Nepeme-
LUaHbI.

B cucteme opHokpaTHoro pasbasneHus npoba us TyHHens ans pasGasneHus nopaeTcs B cucteMy otéopa npob
BpeaHbix YacTuy PSS (2.2.2 HacToswero pononHeHns, pucyHok [1.14). MponyckHas cnocoBHocTs Hacoca PDP unu Tpy6ku
CFV pomxHa 6bITb AOCTaTOUHOIA, 4TOOLI NOAAEPKUBATL TEMMEpaTYpy oTpaboTaeLmx ra3os He 6onee 325 K (52 °C) Henoc-
pencTeBeHHO nepea NepBbiM hUNLTPOM ANSA OCaXAEHU BpeAHbIX YacTul.

B cucteme asoiiHoro pasbasneHus npo6a n3 TyHHens Ans pastaBneHns N0AAeTCS B AONONHUTENbLHBIA TYHHENb ANS
nNanbHeiiwero pa3baeneHus, a 3aTeM npoxoauT B UNbTPbI AN OCAKAESHUA BpeAHbIX HacTuL, (2.2.2 HaCTOosILLIEro A0MONHe-
HuA, pucyHok 1.15).

MponyckHasa cnocobHocTb Hacoca PDP nnu Tpy6kn CFV aomkHa 6biTb AOCTaTOUHON ANA NpoTekaHus NoToka pas-
6aenexHbix oTpaboTaslumx ra3os B TyHHeNb DT npu TemnepaType He 6onee 464 K (191 °C) B 30He Bxoaa B Npo600TEOPHUK.
Cuctema pononHutensHoro pastaBneHus aomkHa ofecneunsaTtb noaady AOCTaTOMHOMO KONMYECTBa AOMONHUTENBHOMO
pasbaensiowiero Bosayxa, 4Tobbl nopaepxMBaTh TeMNepaTypy ABaXAbI pa3baBneHHOro NoToka oTpaboTaBLUmMX ra3os He
6onee 325 K (52 °C) HenocpeACTBEHHO Nepea NepsbiM (UNLTPOM AN 0CAXKAESHUA BPEAHbIX YacTuUL.

DAF — ¢mnbTp pasbasnsiowero Bosayxa

PexoMeHayeTca (ounbTpoBaTh U O4ULLATL APEBECHBIM YrneM pa3taBnsaoLwmil Bo3ayX ANs yaaneHus (GOHOBLIX yrne-
soaoponos. Pasbaensiomii BO3Ayx AOMKeH UMeTb TemnepaTypy 298 K + 5 K (25 °C + 5 °C).

Mo TpeboBaHunIo 3roToBUTENEN ABUraTENEN U B COOTBETCTBUM C NPOBEPEHHOMN UHXEHEPHON NPaKTMKON A0MKHA
6biTb B3siTa Npoba pasbasnsiowero Bosayxa AnA onpeaeneHust HOHOBLIX KOHLEHTPAaLMIA BpeAHbIX 4acTuL, KOTopble
3aTeM BblUMTAIOT M3 3HAYEHUIA, NONYYEHHbIX B pe3ynbTare usmepeHust pasdasneHHbix 0TpaboTaBLUMX rasos.

PSP — npo600T60pHMK ANA BpeAHbIX YacTUL,

Mpo6ooTOopHMK — OCHOBHasA YacTb naTpybka oT6opa BpeaHbIx YacTuy, PTT.

Mpo6ooT6opHKk:

- AomxkeH ObITb yCTaHOBNEH Tak, 4Tobbl ero Topew, 661N HanpaBneH NPOTUB NOTOKA, B 30He, rae pa3tasnaoLwmii Bo3-
Ayx n oTpaboTaBsLuMe rasbl XOpoOLUO NepeMeLINBaloOTCA, @ UMEHHO, Ha OCU TYHHeNs AnA pas6baenenuns DT Ha paccToaHuM
npubnusntensHo 10 AnameTpoB No HanpaBnEeHNIO NOTOKa OT TOI TOYKW, rAe oTpaGoTasLuMe rasbl BXOAAT B TYHHeNb ANS
pasbaeneHus;

- DOMXeH UMeTb BHYTPEHHUIN AnaMeTp He MeHee 12 MM;

- MoXeT 6bITb MoAorpeT A0 TeMnepaTtypbl cTeHOK He Gonee 325 K (52 °C). Noporpes MoxeT ObITb kak Henocpe-
[ACTBEHHbIM, TaK 1 C MOMOLLbIO NPeaBapUTENbHO HarpeToro pasbaenstoLLero Bo3ayxa Npy YCNOBUW, YTO TEMNepaTypa Bo3-
Ayxa He npesbiwaeT 325 K (52 °C) nepepn Bxogom oTpaboTaBLUKX ra3oB B pa3GaBnaowmii TYHHEND;

- MOXeT UMeTb U3ONALMIO.

2.2.2 Cucrtema or6opa npo6 BpeaHbix YacTuu PSS (pucyHkn .14 n .15)

Cuctema ot6opa npo6 BpeaHbIX YacTul, HeoGxoanMa ANA UX 0CaXAeHUA Ha hunbTpe AnsA oT6opa BpeaHbIX Yac-
L. B cnyyae nonHoro ot6opa npo6 1 vacTuuHoro pasbaBneHns NoToka oTpaboTaBLLUMX ra3os, Koraa 4acTb NoToka oTpa-
6oTaBwMX rasoe, noaeeprHyTas pasbaBneHuto, sBnseTca Npo6oi U LEenuMkoM NpoXoauT 4depe3 UNbLTP, cucTeMa
pasbasnerus (2.2.1.1 HacTosAWwero agononHenus, pucyHkn 1.7 n 1.11) u cuctema ot6opa npob COCTaBNAT, Kak NPaBuno,
eavHbIvi 6nok. B cnyyae YacTuyHoro ot6opa npob 1 4acTUYHOro UK NONHOro pasbaBneHns NoToka oTpaGoTaBLUMX ra3os,
Koraa 4yepes unbTp NPOXOAUT TONbKO HacTb pasbaBneHHbIX oTpaboTaBLUMX ra3oB, cucteMa pasbasnenus (2.2.1.1 HacTo-
Alero gononHexus, pucyHkm 1.4 — 0.6, 1.8 — .10 .12 2.2.1.2 HacTosALero AononHeHus, pucyHok [1.13) u cuctema
ot6opa npob, kak NpaBuno, COCTaBNAT OTAEeNbHble 6NoKNU.

B HacToslweM cTaHaapTe 6nok noBTOpHOro pasbasneHus (pucyHok [.15) cuctembl nonHoro pastaeneHns NoToka
paccMaTpuBaloT Kak MOAMMUKALIMIO TMNOBOIN cucTeMbl 0T60pa Npob BpeaHbIx YacTul, (pucyHok [1.14). Cuctema AononHu-
TenbHoro pas6aBneHuns BkNOYaeT B ceba BCce OCHOBHbIE 3NeMeHTbl CUCTeMbI 0TGOpa Npo6 BpeaHbIX YacTuL, Takue Kak
dunbTpoaepKaTENN, Hacoc nepekaykn Npob, a Takke HeKOTOpble 3NEeMeHThI, Cnyxaliue Ans pa3taBneHus, Takne Kak
peTtanu AnsA nofauyv pasdaensiowero Bo3ayxa u TYHHenb ANSA AOMNONHUTENbHOro pastaBneHus.

Bo nstexarue nobbix NoMex B KOHTYpax perynupoBaHusa pekoMeHayeTcs, 4Tobbl Hacoc AN nepekadkun npo6 pato-
Tan B TedeHue Bcero ucnbitanus. B cnyyae npumeHeHns metoaa ¢ oaHUM OUNBLTPOM CneayeT UCNONb30BaTb CUCTEMY C
06xoaHbIM KaHanoM, 4To6bl HanpaBnNATL NPobbl K PUNLTPam AN 0TOopa NPOG B COOTBETCTBYIOLLNE MOMEHTbI BPEMEHN.
BnusiHne npoueaypbl NepeknioYeHnst MOTOKOB Ha KOHTYPbl PerynMpoBaHus He06X0AUMO CBECTU K MUHUMYMY.

Mpo6a pasbasneHHbIX 0TpaboTaBLuMX ra3os (pucyHok [1.14) oTéupaeTcsa u3 TyHHens aAns pastaeneHus DT cuctemel
MONHOro MNW YacTUYHOro pasbaeneHus u NponyckaeTcs Yepes NPo6ooTOOPHUK BpeaHbix YacTul, PSP 1 naTtpy6ok oteoaa
BpeaHbIX YacTuy, PTT ¢ nomowbio Hacoca AnsA nepekadkn npobel P. Mpoba npoxoaut vepes dumnbTpoaepkaTens
(cdbunbTpopepxatenun) FH, copepalimin ounbTpbl ANA 0CaXaeHUs BpedHbIX YacTul,. Pacxoa noToka npobbl KOHTpONUpY-
eTcA perynatopomM pacxoaa FC3. Ecnu ncnonb3yioT 3neKTPoHHbIN koMneHcaTop pacxoaa EFC (pucyHok [.13), pacxon
pasbaBneHHbIX 0TpaboTaBLUMX ra3oB CNYXUT yNPaBRsIOLWMM CUTHanoM Ans perynatopa FC3.

Mpo6a pasbasneHHbIX 0TpaboTaeLmX ra3os (pucyHok [1.15) HanpaenseTca U3 TyHHens aAns pastaeneHua DT cucrte-
Mbl ONHOTO pasbaBneHns NoToka Yepes Npo6ooTOOpHMK BpeaHbIX YacTu, PSP u natpy6ka oTBoaa BpeaHbIx yacTuu PTT B
TYHHenb Ans pononHutensHoro pas6aenenns SDT, rae oHa pasbasnseTca BTOPUYHO. 3aTeM npoba npoxoauT Yepes
dunbTpoaepatens(n) FH, rae yctaHoBNEHb! (OMNbTPbI ANA OCaXAeHUA BPeAHbIX YacTul,. Pacxoa pas6aensioLero Bos-
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N3 cmecuTensHoro
kaHana DT.
Pt CM. pucyHkun 1.4 - .13
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PucyHok [1.14 — Cuctema ot6opa npo6 BpeaHbIX HacTuL,

&6

3 cmecMTeanoro

FH
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PucyHok [1.15 — Cuctema pasbaBneHus (Tonbko cuctema nonHoro noToka)

Ayxa, Kak npaBuno, NOCTOAHHBII, MOCKONbKY pacxoA npobbl KOHTPONUpyeTcs perynaTopoM pacxoaa FC3. Ecnmucnonbay-
10T 3NEKTPOHHEIN kKomneHcaTop pacxoaa EFC (pucyHok [1.13), To cymmapHbiii pacxoa pas6asneHHbIX oTpaboTaBLuMX ra3os
CNYXUT yNpaBnsoLWMM curHanom ans perynatopa FC3.

KomnoHeHTbl, nokasaHHble Ha pucyHkax .14 .15

PTT — naTpy6ok oTBoAa BpeAHbIX YacTuu, (pucyHku .14 un [.15)

OnuHa naTtpybka oTBOAA BpeAHbIX YacTuL, AomkHa ObiTe He Gonee 1020 Mm.

OnuHy natpy6ka PTT onpepnensitoT AnA:

- CUCTEMbI C YacTUYHbIM pa3baBneHnem NoToka U YacTUYHbIM OTGOPOM NPoG M CUCTEM C NOMHbLIM OAHOKPATHBLIM pas-
6aBneHemM notToka — OT HakoHeYHMKa NPo6ooTOopHMKa A0 BXOoAa B (DUNbTpoAEpKaTeNb;

- CUCTEM C 4aCTUYHbIM pa3baBneHnem NoToka 1 NoNHbIM 0OTEOPOM NPo6 — OT OKOHYaHUS TYHHeNs ANs pastaBneHus
Do BXoAa B hunbTpoaepKaTens;

- CUCTEM C NONHBLIM ABYKpaTHbLIM paztaBneHnemM NoToka — oT HakoHeYHUKa NpoBooT6GopHuKka PSP 0o TyHHensa ans
NoBTOPHOro pasbaBneHus.

MNaTtpybok oTBOAA:

- MOXeT ObITb NOAOrpeT, oAHaKo TeMnepaTypa ero CTeHoK He AomkHa npesblwaTtb 325 K (52 °C). Noaorpes moxeT
ObITb Kak HeNOCpPeACTBEHHBIM, Tak U NpeABapUTENbHO HarpeTbIM pa3taBnsALLUM BO3AYXOM Npu YCIOBUK, YTO €ro TeMne-
paTypa He npesbiwaeT 325 K (52 °C) nepea noctynneHnem otpaboTaslumx ra3os B TyHHeNb Ans pa3basneHus;

~ MOXeT ObITb U30NNPOBaH.
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SDT — TyHHenb ANA AononHUTeNnbHOro pasdasneHus (pucyHok [.15)

TyHHenb ANA AONONHUTENBHOrO pasbaBneHns JOMmKeH UMETb AnameTp He MeHee 75 MM U GbiTb AOCTaTOYHOM ANK-
Hbl, 4To6bl 06ecneynTL Bpems 3aaepkv ABaxabl pasbaBneHHo Npobbl He MeHee 0,25 ¢. MepBuuHbIN hunbTPoaepPKa-
Tenb FH ponxeH 6biTb pacnonoxeH Ha paccTtosHun He 6onee 300 MM OT BbIXoaa U3 TyHHens SDT.

TyHHenb ANA AononHUTENbHOro pasbaBneHus:

- MoxeT ObITb NoaorpeT, 0AHaKo TeMnepaTypa ero CTeHOK He JormkHa npesblwaTh 325 K (52 °C). Moporpes MoxeT
6bITb Kak HENOCPEACTBEHHbLIM, TaK U NPeABapUTeNbHO HarpeThiM pastaBnALLIMM BO3AYXOM APKU YCNOBUK, UTO €ro Temne-
paTtypa He npesbillaeT 325 K (52 °C) nepen noctynneHneM oTpaboTaBLUMX ra3oB B TYHHeNb ANA pa3GaBneHus;

- MOXeT 6bITb U3ONUPOBAH.

FH — dmnbTpoaepxarens (punbtpoaepxarenu) (pucyHkn .14 n .15)

JnA OCHOBHOro M AOMONHUTENBHOTO (PUNBLTPOB MOTYT GbITh UCNONbL30BaHLI 06LIKMe UNK OTAENbHbIE UNLTPO-
Aepxxatenun. JonxHbl 6biTb BoINONHeHbI TpebosaHua 1.5.1.3 gononHeHus 1 k npunoxexHuo .

dunbTpoaepxaTens (bunbTpoaepxaTenu):

- MOXeT ObiTb NOAOrpeT, OAHaKO TemnepaTypa ero CTEHOK He JormkHa npesbiwaTh 325 K (52 °C). Mogorpes MoxeT
6bITb Kak HenocpeACcTBEHHbIM, TaK U NPeABapUTESNIbHO HarpeThiM pasdaBnALLMM BO3AYXOM NPU YCNOBUK, YTO €ro Temne-
paTypa He npesblwaeT 325 K (52 °C) nepen noctynneHnem oTtpaboTaBLUMX ra3oB B TYHHENb AN pastaBneHus;

- MOXeT 6bITb U3ONNPOBAH.

P — Hacoc ansa nepekayvku npo6 (pucyHkv .14 n .15)

Hacoc ans nepekayku npo6 BpeaHbIX YacTuL, A0MKeH GbITb PacnonoXeH Ha pacCcTOAHUM OT TYHHeNs ANns pastae-
NeHWs, 4OCTaTOYHOM ANA NOAAEPKaHUA NOCTOSAHHOW TeMnepaTypbl Ha BXOAE B HACOC C NpeAenbHbIMU OTKNOHEHNAMN
+ 3 K (x 3 °C), ecnu He npeaycMOTpeHa KOppeKLusa pacxoaa ¢ NoMoLbio perynatopa FC3.

DP — Hacoc ans noaauu pas6asnstollero Bosayxa (pucyHok E.15) (Tonbko aAna cucteMbl ABOWHOrO pasGaene-
HWS NONHOrO NOTOKa)

Hacoc ans nonayun pasbasnstoLuero Bosayxa AonkeH 6biTb pacnonoXeH Tak, YTobbl Bo3AyX ANs AOMNONHUTENBHOMO
pasbaBneHus umen Temnepatypy (298 + 5) K (25 + 5) °C, ecnu oH He 6bIn noaorpeT NpeasapuTensHo.

FC3 — perynatop pacxopa (pucyHkn 1.14 n 1.15)

PerynaTop pacxona NnpuMeHsIoT ANst KOMNEHCaLWUn BAMAHUA Ha pacxoa Npobbl BpeAHbIX 4acTUL USMEHEHNN Tem-
nepaTtypbl U NpOTUBOAGBNEHUA B NPOSOOTOOPHON MarMCTpaniu B Cny4ae HeBO3MOXHOCTM UCNONb30BaAHUSA APYIMX CPEACTB.
PerynsaTtop pacxoga Heo6xoaum nNpyu MCNONb30BaHNMK 3NEKTPOHHOrO koMneHcaTopa pacxoaa EFC (cm. pucyHok [1.13).

FM3 — pacxonomep (pucyHku .14 n [1.15) (noTok BpeaHbIX YacTuL,)

"a3oBbIf pacxogomep Unu Apyroe yCTpoicTBO AN M3MepeHus pacxoaa npobbl BpeaHbIX YacTUL A0MKHBI ObiTb pac-
MONOXeHbI Ha A0CTaTOYHOM PacCTOAHUN OT Hacoca Ans nepekaykn npod P Tak, 4Tobbl TemnepaTypa rasa Ha Bxoae octaBa-
nacbk NMOCTOAHHO C NpeaenbHbiMU oTkNoHeHusAMKN + 3 K (+ 3 °C), ecnn koppekuma noToka ¢ noMoLbio perynatopa FC3 He
npuMeHeHa.

FM4 — pacxonomep (pucyHok [1.15)

a30BbIil pacxogoMep unu Apyroe yCTPOMNCTBO ANA 3MepeHns pacxoaa pasbasnsiolero Bosayxa pacnonaratoT
Tak, YTo6bl TEMNepaTypa rasa Ha Bxofe coctaensna (298 + 5) K (25 + 5) °C.

BV — wapoBo# 3aTBop (thakynsTaTueHo) (pucyHku O.14 n [.15)

LLlapoBoii 3aTBOP AOMKEH MMETb BHYTPEHHWI AnameTp He MeHee YeM BHYTPEHHUI AuamMeTp naTpybka oTeoaa epea-
HbIX YacTul, PTT un Bpems nepekntoveHusi meHee 0,5 c.

M pwnmeyaHune— EcnnHapyxHas TemnepaTypa okono npoboot6opHuka PSP, natpybka PTT, TyHHena SDTu
dunsTpoaepxatena FH mernee 293 K (20 °C), To HeobxoanmMo NpeaycMoTpeTb COOTBETCTBYIOLME Mepbl, UCKNoYatLwWwme
ocaxaeHue BpeHbIX YaCTUL, Ha XONOAHbBIX CTEHKaxX 3TUX YyCTPONCTB. Mo3TOMy pekoMeHAYIOT NOAorPes U (MNK) 3ONALUIO
YKa3aHHbIX YCTPOICTB B rpaHuLax, ycTaHaBnMBaeMblX COOTBETCTBYIOLLMMU NPeAnUcaHuamMn. PekoMeHayeTca TakKe, YTo-
6bl TeMnepaTypa Ha NOBEPXHOCTN hUNbLTPa B NpoLecce ocaxaeHus Npobbl 6bina He meHee 293 K (20 °C).

Mpu paboTe ABMraTens Npu BLICOKMX Harpy3kax BbiLLEeYNOMSAHYTble YCTPOWCTBa MOXHO OXNakaaTb HearpecCUBHbI-
MW CpeacTBamMW, TakUMW Kak BEHTUNATOP, ecnu TemnepaTypa oxnaxparwluei cybcTaHUMM He OnycKaeTCs Huxe
293 K (20 °C).
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MpunoxeHue E
(o6nasaTencHoe)

TexHunuyeckune xapakTepUCTUKU 3TanNoHHOro ToNNuBa

Tabnuya EA

3HaueHue’ 2
MokasaTtenb EauHuua namepeHus MeToa UcnbiTaHns
He MeHee He 6onee

LletaHoBoe uncno® — 45,0 50,04 NCO 5165
MnoTHocTs npu 15 °C kr/m3 835 8455) NCO 3675
Temnepatypa neperoHku® NCO 3405;
— 95 % ob6bema °C 370 — NCO 3405
TemnepaTtypa BCMbILLIKN °C 55 — nCO 2719
Touka 3akynopku xonoaHoro unstpa CFPP °C — -5 EH 116
BsiskocTk npu 40 °C MMm2/c 2,5 3,5 NCO 3104
CopepxaHue cepbl % (Maccosas aons) 0,17 0,28 NCO 8754
Koppo3susi MegHoI NNacTuHbl Knacc — 1 nCo 2160
YrnepoaucTbiit octaTtok no KoHpaacoHy 10 % | % (maccosas aons) — 0,3 nCco 10307
CopepaHue 30Mbl % (MaccoBas Aons) — 0,01 NCO 6245%
CopeprxaHue Boabl % (maccosas aons) —_ 0,05 nCO 12937
WHpekc HeWTpanusauum (KOHLLEHTPUPOBaH-

Hasi KMcnoTa) mr KOH/r — 0,2 ASTM D 974-95
YcToinumeocTb K okucnexuio 10 mr/cm3 — 0,025 NCO 12205
Mpucaakn1 — — — —

1) Ecnmn TpebyeTca paccuntath Tepmuueckuin KM asuratens unm TpaHCNOpTHOrO CPeACTBa, TO TENNOTBOPHYIO
cnocoBHOCTb TOMNMUBA MOXHO PaccYUTaTh UCXOAA U3 CNeayioLero:

YpaenbHas sHeprus (HU3LWasa TeNNOTBOPHaA CNocoBHOCTDL) Ey , MIbx/kr:
EyJ1 = (46,423 — 8,792d2 + 3,170d)[1—(x +y +5)] +9,420s — 2,499x,

rae d — nnotHocTb npu 15 °C;
X — coaepxaHue Boabl, % (Maccosas Aons);
y — cofiepxaHue 3onbl, % (Maccosas aons);
s — copepkaHue cepbl, % (MaccoBas AoNs).

2) 3HauyeHuss nokasaTtenell, ykasaHHble B Tabnuue, — «pakTuueckue 3HadeHusi». lMpu ycTaHOBREHMM WX
npeaenbHbIX 3HaYeHUI NpUMeHeHbl MeToabl, onucaHHble B ASTM D3244 «Defining a basis for petroleum produce
quality disputes» («OnpeaeneHve OCHOBLI ANS pelleHUs CNOpPoB OTHOCUTENBLHO KavyecTBa HedTenpoaykToB»), a Npun
YCTaHOBNEHUA MUHUMAnNbLHOTO 3HAYEHUS NoKasaTens NpUMHATa MUHUMManbHasA pasHoCTb 2R OTHOCUTENbHO HyneBoro
3Ha4YeHUsi; NPU YCTAHOBNEHUN MAKCUMAanNbHOTO U MUHUMANbHOTO 3HaYEHUI MUHUManbHasi pa3HOCTL cocTaBnseT 4R
(R — BOCNpPOU3BOAMMOCTD).

OpnHako, HeCMOTPS Ha 3TU KpUTEpPUU, KOTOpble HEOOX0AUMBI MO CTaTUCTUHECKUM NMPUYMHAM, U3roTOBUTENL TOM-
NvBa AOITKEH CTPEMUTLCS K HYNIEBOMY 3HA4YEHMWIO, €CNU NPUHATO MakCUManbHOE OTKINOHEHWE, paBHoe 2R, U K cpeaHeMy
3HaYEHUIO B CNyyae yKas3aHUsl MakCUManbHbIX U MUHUMarnbHbIX NpeaenoB. Ecnu Heob6XxoamMMo BbISICHUTL, COOTBETCTBY-
€T NN TONNMBO YCTAHOBMEHHbLIM TpeOOBaHUAM, TO cneayeT NPMMEHUTbL MeToAbI, onucaHHble B ASTM D3244.

3) NInanasoH sHaueHWii LeTaHOBOro YMCNa He COOTBETCTBYET TpeBoBaHMIo COBNIoAEeHU MUHUMaNLHOTO Anana-
30Ha, paBHOro 4R. B cnyyae BO3HUKHOBEHUS pa3HOrNacuin Mexay u3rotosutenem n notpebutrenem Tonnuea AnNa ux
pa3speLueHus MoryT 6biTb NpuMeHeHbl MeToabl ASTM D3244 npu ycnosuu NOBTOPEHUS n3MepeHuii B obbeme, aocta-
TOYHOM ANsA AOCTMXKEHUA HEOOXOAUMOI TOYHOCTU pe3ynbTaTo., YTO NPeanoYTUTENbHEE OAHOKPaTHOrO U3MEpPEHNS.

4) NonyckatoTcs 6onee HU3KWE 3HaUEHMs, U B 3TOM Cyyae CneayeT yKasbiBaTb LIETaHOBOE YMCHIO UCMONb30BAHHO-
ro 3TanoHHOro TOMnMBa.
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OxonxuaHue mabnuusi E. 1

5) DonyckatoTcs Bonee BbICOKME 3HaveHus, Ao 855 kr/m3; B 3TOM cnydae creayeT yKasblBaTb MNOTHOCTb 3TaNO0H-
HOro Tonnuea. [ns npoBepku NPOU3BOACTBA COrNAacHo pasfeny 7 HacTosAWero ctaHaapTa Heobxoaumo cobnoaaTb
Tpe6oBaHNA 06 MCNONb30BaHNN 3TANOHHOTO TOMMMBA C MUHUMANLHLIM/MAKCUManbHBIM NokasaTenem 835/845 krimS.

8) Linchpel nokasuiBaioT obliee nepeseaeHHOe B NapoobpasHoe COCTOAHUE KOMMUECTBO (MPOLIEHT BOCCTaHOB-
NeHHOro Konu4ecTBa MoC NPOLEHT NOTEPAHHOTO KONMYecTBa).

7) NMOCTOSIHHO NEPECMaTPUBAETCA C YHETOM PhIHOYHLIX TEHAESHLMIA. [N NepBOHAYanbHOM cepTdUKaLmMn ABUra-
Tens no npocbbe 3asBuUTens gonyckaeTcs cogepxkaHune cepbl 0,05 % (maccosas gons), muHnmym 0,03 % (maccosas
A0nNA); B 3TOM Cnyae U3MepeHHbIN nokasaTtenb CoAepXaHUsA BpeAHbIX YacTuL, AOMKEH KOPPEKTMPOBaTLCA B CTOPOHY
MOBbLILLEHWS A0 CPeAHErO 3HAYEHUs], KOTOPOE HOMUHANBHO YTOYHAETCS ANA coaepkaHus cepobl B Tonnuee 0,15 % (mac-
coBas Aons), B COOTBETCTBUM C ypaBHEHUEM

PM,q ;= PM + [SFC 0,0917(NSLF — FSP)],

rae PM,, j — CKOPPEKTUPOBaHHOE 3HaueHne PM, r/(xBT - v);

PM — namepeHHOe B3BELUEHHOE 3Ha4YeHNEe KOHKPETHbIX BLIGPOCOB ANs BEIGPOCOB BpeaHbIX YacTul,
r/(kBT - u);
SFC — B3BelueHHOe 3HaYeHne KOHKpeTHOro notpebnenus Tonnuea, r/(kBT - 4)

n

2 GrugL,; WF,
=1

SFC == s TH€ P = Pm,i + PAE,i |5
> niWF,
i1

NSLF— cpepHee HoMWHanbHoe coaepxkanue cepbl 0,15 % (maccosas aons);

FESF— copepxaHve cepbl B TONNuee, % (Maccosas Aons).

[lnA npoBepkM NPOM3BOACTBa COrNACHO pasaeny 7 HacTosLero cTaHaapTa Heo6xoaumo cobnogaTth TpeboBaHus
06 1“cnonb3oBaHUK 3TaNOHHOMO TOMNMBA C MUHUMaNbHBIM/MakCUManbHbIM coaepkaHnem cepbl 0,1/0,2 % maccl.

8) DonyckaloTcs 6onee BLICOKME 3HAUEHMA; B 3TOM CNyYae ykasblBaloT CoAepXaHne cepbl B UCNONb30BaHHOM
3TanoHHOM TOMNMBeE.

9) 3ameHstoT Ha NCO 6245 [4], HaunHas ¢ AaTbl NPUMEHEHNS.

10) Ecnmn ycToiiumMBOCTb K OKMGNEHMIO KOHTPONUPYIOT, TO BROMHE BEPOSITHO, UTO CPOK FOAHOCTM By AeT orpaHnueH.
MocTaBLwmky cneayeT o6paluaThcs 3a peKOMeHAALUAMU B OTHOLLEHWM YCTIOBUIA XpaHeHUs! U CPOKOB FOAHOCTH.

1) B Tonnuee NOMKHBLI COAEPKATLCA TONBKO NPOAYKTHI NPSIMOI NEPErOHKU U KPEKUPOBAHHBIE KOMMNOHEHTHI Nepe-
rOHKW yrneeoaopoaa; aonyckaeTcs aecynbgypauus. TONNMBO He AOIKHO COAepXXaTb MeTannNUYeCcKUX NPUCaaoK unum
npucagok, ynyyaLwmx LeTaHOBOE YUCTIO.

M puMeyaHne— Bce xapakTepucTiki TONNMBA U NpeAerbHbLIE 3HAYEHUs OCTOAHHO NePecMaTpPUBAIOTCS C
YYETOM TeHAEHLMIN Ha PbIHKaX.
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lpunoxenue X
(o6s13amenbHoe)

CsedeHus 0 coomeemcmeuu HayuoHaNbHbIX CMaHO0apmos
CCbI10YHbIM MEXOYHapOOHbLIM cmaHdapmam

CpasHeHue HaluoHanbHbIX cmaHdapmos, Ha Komopbie 0aHbl CCbIIKU 8 HACMOAWeM cmaHoapme, ¢ Coomeemcmayio-
wWuMu UM Mex0yHapoOHbIMU cmaHOapmamu rpusedeHs! 8 mabnuue K. 1.

Tabnuya X1

0603Ha4eHUe CCbIMOYHO20 HayUOHanbHo2o cmaHdapma Pocculickol
Qedepayuu

O6o3HayeHuUe U HaUMEHOBaHUE CCbINTOYHO20
MexdyHapodHO20 cmaHdapma U YCroeHoe 0603HaveRue
CcmerieHu e20 cOomeemcmeus CCbiTOYHOMY
HayuoHanbHoOMy cmaHdapmy

FOCT P 41.24—2003 EQuHoobpasHble npednucaHus, Kacao-
wuecs:

. Cepmucpukayuu Gsuzamenell ¢ 8ocrnamMeHeHUeM om cxa-
mus 8 omHoweHuU dbIMHOCMU;

Il. Cepmudbukayuu asmompaHcrnopmHbix cpedcme 8 omHowe-
HUU ycmaHo8KU Ha HUX dsuzamenell ¢ 8ocrnaMeHeHUeM om cxa-
mus, cepmugbuyUPOBAaHHbIX 10 MUY KOHCMPYKUUU,

Hl. Cepmucpukayuu asmompaHcrnopmHbix cpedcms ¢ dsuza-
menamMu ¢ 80CINaMeHeHUeM om CXamus 8 OMHOWEeHUU ObIMHOC-
mu;

IV. UamepeHust mowHocmu dsuzamenel (IDT)

lpasuna E3K OOH Ne 24

TOCT P 41.85—99 EOuHOO0bpa3sHbie rpednucaHus, kacarouue-
cA oghuyuansHo2o ymeepxdeHus dguzameneli 6HympeHHe20 C20-
paHus unu cucmeM 3flekmpomsay, npedHa3HavYeHHbIX Ons
npusedeHus 8 O8UKEHUE MEXaHUHECKUX MPaHCIOPMHBIX cpedcme
kamezopuli M u N, 8 omHoweHuU UsMepeHUs ronesHol MoWHoc-
mu u MakcuMansHol 30-MURYMHOU MOWHOCMU CUCMEM 311EKMPO-
mseu (IDT)

Mpasuna ESK OOH Ne 85

TOCT P 52051—2003 MexaHu4eckue mpaHcriopmHble cpeo-
cmea u npuyenst. Knaccucpukayus u onpedenerusi (NEQ)

Ceo0Has pe3omouus 0 KOHCMPYKUUU mpaHc-
OpPMHLIX cpedcme (CP.3) (Ookymernm
TRANS/SC.1/WP.29/78/Amend.3)

coomeemcmeusi cmaH0apmos:

- IDT — udeHmuyHble cmaHAapmbl;
- NEQ — HeaksusaneHmHole cmaHoapmoi.

IlMpumeyaHue— BHacmoawel mabnuue ucrnonb306aHbl cnedyuwiue ycnosHble 0603HaveHUs cmeneHyu
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Bubnuorpadgun

[1] NCO 3046-1:2002 [euratenu BHYTPeHHero cropaHus nopwHesble. Yactb 1. Xapaktepuctuku. CraHaapTHble
ncxoaHble YCnoeus, o6baBneHne MOLLHOCTU, pacxoaa TONNMBa U CMasovHOro Macna. Metoapl
MCNbITaHWIA.

[2] NCO5167:1991 M3MepeHue pacxopa Tekyqein cpeasl C NOMOLLBIO YCTPOUCTB ANs U3MepeHns nepenana aasne-
Hus. YacTb 1. [uadparmel, conna un Tpy6ku BeHTypu, noMelleHHble B 3anoNHeHHble Tpybonpo-
BOAbI KPYrOro ceveHus.

[3] NCO 3046-3:1995 [euratenu BHyTpeHHerocropaHusi nopiluHesble. YacTtb 3. Xapakrepuctukun. KOHTponbHbie n3mMe-
peHus.

[4] 6245—2001 HedrenpoaykTel. OnpeaeneHue coaepxaHus 30nbl
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YIOK 621.436:006.354 OKC 65.060 T58 OKIM 47 5000
502.3:006.354

KnioueBble cnoBa: ABMraTenu C BOCNNaMeHEHNEM OT CKaTWA, TPAHCNOPTHLIE CPpeacTaa kateropun T, TEXHMKa
ANA NepeBuXeHNs No 3eMre, NPOMbILLNEHHbIe 6YPOoBbIe YCTaHOBKM, KOMMPECCOpPb!, CTPOUTENbHO-A0POXKHAS
TEXHVKa, MOrPY34MKN Ha KOMECHOM M FYCEHUYHOM Xoay, Gynbao3epbl, aBTONOrPY3UMKH, rpy30Bblie aBTOMOBMN
MOBbILLEHHON npoxognMocCTu, rmapasnnUy4eCckne 3KCKaBaTOpPbl, MALUUHbI U oGopynosaHme Ana necocevHblX
paBoT 1 NECcO3aroTOBKMN, CAMOXOAHBIE CENbCKOXO3ANCTBEHHbIE MaLLMHbI, NOFPY304HO-PA3rPy30UHble CPEACTEA,
aBTOMNOMPYy34MKN C BUNIOYHbIM 3aXBaTOM, LOOPOXHO-PEMOHTHAA TEXHUKA (aBTOFpeﬁﬂ,epbl, OOPOXHbIE KATKWN,
achanbToyKNaa4mKn), CHEroOUUCTUTENbHAA TEXHUKA, TEXHUYECKME CPeACTBa Ha3eMHOro 06CMyXMBaHNA B
asponopTax, NHeBMaTUYecKMe NoabEMHUKM, aBTOKPaHbI, OXpaHa Npupoab!, aTMocdepa, UCTbITaHUs!
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