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Mpeaucnoeuve

Llenu u npuHumMnel cTaHgapTu3auum 8 Poccuickon Pegepau iy yctaHoBneHs PefepansHbiM 3aKOHOM OT
27 pekabpsa 2002 r. Ne 184-03 «O TexHU4eCcKOM perynupoBaHuu», a npasBnna NnpuMeHeHUs HauWoHanNbHbLIX
cranaapTtoB Poccuickon ®epepaunn — MNOCT P 1.0—2004 «CraHpaptusaunsa 8 Poccuickon Pepepaunn.
OCHOBHbIE NONOXEHUA»

CBeaeHunna o cTaHgapTte

1 NOATOTORNEH BcepocCUUCKMM Hay4HO-UCCREenoBaTeNnbCKUM UHCTUTYTOM CTaHOApTU3aUun 1 cep-
Tudpukauuu B MawmHocTpoeHun (BHUMHMALL) u OAO «HayduHo-uccnegoeatenbcKiid TPAKTOPHBIA UHCTATYT
HATW»

2 BHECEH BHMWHMALU

3 YTBEPXIOEH W BBEJEH B JEWCTBWE [MMpuxkasom deaepansHoro areHTCTsa No TeXHUMECKoMy
peryniupoBaHuio U metponcrin ot 25 oktabpa 2005 r. Ne 261-ct

4 HacTtoswui ctaHaapT ABRseTcs MoaMdULMpoBaHHbLIM No oTHoweHuo K MNMpasunam E3GK OOH Ne 86
{ekntouas nonpasku cepuun 01) «EanHooBpasHsie NpegnMcaHns, kacawecs oMUy MansHoro yTBemKaeHs
JBuraTeneil ¢ BocnnaMeHeHWeM oT GKaTUs ANs YyCTaHOBKW Ha CeNbCKOXO3ANCTBEHHbIX M NECHbIX TRaKTopax 1
BHEAOPOXKHOW TEeXHWKE B OTHOLIEHWA BbiOPOCOB 3arpAsHAOWMX BEWecTs aTuMmu gsuratensmu («Uniform
provisions concerning the approval of compression ignition engines to be installed in agricultural and forestry
tractors and in non-road mohile machinery in regard to the emission of pollutants by the engines», MOD). Mpu
3TOM AoNoNHWTENBHbIE cnoBa (dpassl, pazgen 1a v npunoxeHue X), BKINOYEHHbIe B TEKCT CTaHAapTa Ang yye-
Ta 0coDEHHOCTW HaUuMOHAaNBHOW CTaHAapTU3auUmnu, BolAENeHbl KypCUBOM

5 B3AMEH IrOCT P 41.96—99 (INpasuna E3K OOH Ne 96)

HHgbopmayun 00 UMBHEHURX K Hacmoawemy cmaHdapmy nybnuxkyemcs 8 exeso0Ho u3dagasmom
UHGDOPMAULICHHOM yKasamene «HautoHanbHele cmaH0apmbly, 8 MeKCM U3MeHeHUL U MOnpasoKk — 8 exeme-
CAYHO U30a8asMbiX UHHOPMAaULIOHHBIX yKkazamenax «HauuoHansHbie cmanGapmsi». B criyyae nepecmompa
(3ameHsl) unt ommeHbs! Hacmosweao cmadfapma coomeaemcemayroliee yeedomneHue bydem onybnuKkoeaHo
8 BXEeMECAYHO U30a8acMOM UHHOPMALUOHHOM yKasamene «HauuoHanbHbie cmaHdapmsl». Coomeemcmay-
rowas uHbopmayUs, yeeOoOMITEHUE U MEKCMb! Pa3MeLLames makxe & UnghopmatitioHHol cucmeme obiwezo
AL 308aHUA — Ha OghuLUanbHOM calime HauuoHanbHo20 opaana Pocculickod @edepatiuu no cmardapmu-
3auuu 8 cemu VMiHmeprem

© CranpapTtuHdopm, 2006

Hactoawuia CTaHoapT He MOXeT BbITb NOAHOCTLI UAM YACTUYHO BOCNpou3BedeH, TUpaXpoBaH U pac-
NpocCTpaHeH B KadecTee OCbVILII/IaJ'II:HOFO n3gaHus 6es paspelueHns ¢e,u,epaanor0 areHTcTBa no TeXxHU4ecKo-
My perynuposaHuo 1 MeTponorim
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FOCTP 41.96—2005
(MpaBuna E9K OOH Ne 96)

HAUWOHANBHBIN CTAHAAPT POCCUMUCKOHW SDEAEPALUM

EAWHOOBPA3HBIE NPEANUCAHUA, KACAIOLWMWUECA ABUIATENENX
C BOCNNAMEHEHUEM OT CXKATWUA, NPEAHA3HAYEHHBIX
AnA YCTAHOBKM HA CENIbCKOXO3AACTBEHHBLIX U NNECHbIX
TPAKTOPAX U BHEQOPOXHOW TEXHUKE, B OTHOLIEHUW BBIEPOCA
BPEOHbIX BEWWECTB 3TUMW ABUTATENAMW

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

Data BeegeHunn 2008—01—01

1 ObnacTb NpUMeHeHusA

HacTtoawuin cTaHgapT NPUMEHAT B OTHOLWEHWK BbIBPOCOB rasoobpasHblX BpedHbIX BELWECTB U BpedHbIX
4yacTuyu, ABUraTenei ¢ BoCMnnaMeHeHuem OT CKaTus, MCMoMb3yeMblX:

1.1 Ha TpaHCnopTHLIX cpeacTBax kaTeropuy T* ¢ yCTaHOBNEHHOA NONE3HOA MoWHoCTLI bonee 18 kBT,
Ho He Bonee 560 kBT;

1.2 B TEeXHUKe, NpegHAa3HA4YeHHOR U NPUrCOHON ANA NepeBUXeHUs UMM NepeMeLleHus No rpyHTyY, Byas
TO No gopore unu 6e370P0XbH0, C YCTAHOBNEHHOW None3Hon molwHocTeio Bonee 18 kBT, Ho He Banee 560 kBT,
IKCMIyaTUpYEeMOR B Pa3HbIX CKOPOCTHLIX PEXXUMAX, BKITOYas cnegyoline MexaHuambl, HO He OrpaHUH1Basnch
UMHK;

1.2.1 npombilWneHHble BYpOBble YCTaHOBKW, KOMMNPECCopbl;

1.2.2 CTpPOMTENbHYO TEXHUKY, BKIKOYAS NOrpy34MKA Ha KONEeCHOM xoay, 6yNbo3eps!, TPAKTOPb! Ha ryce-
HUYHOM XOAY, NOrpy34uKU Ha r'yCeHUMHOM X0AY, aBToNorpy3qMKY, rpy30oBble aBTOMOBUNN NOBbILUEHHOR NPOXO0-
OUMOCTW, rTMapaBNMYEecKUe IKCKaBaTopbl;

1.2.3 mawuHbl U obopyaoeaHue AN NecocedHbix paboT 1 Neco3aroToBKY;

1.2.4 camoxogHble CenbLCKOX03ANCTBEeHHbIe MaLLUHbI;

1.2.5 norpy3o4Ho-pa3rpy3odHble cpeacTBa,;

1.2.6 LOpPOXKHO-PEMOHTHYIO TEXHWUKY (@aBTOrperdepb!, 4OPOXHbIEe KAaTKW, achansToyknagqukM);

1.2.7 CHEroo4UCTUTENBHYH TEXHUKY;

1.2.8 TexHuveckue cpencTea HasemHoro obCcnyKMBaHUS B a3ponopTax;

1.2.9 nHeBMaTUMECKME NOABEMHUKA,

1.2.10 aBTOKpaHbI.

1a HopmamueHbte CCbINKU

B Hacmoswem cmaHdapme Uerois308aHbl CObIKU Ha cnedyowue cmandapmsi:

FOCT P 41.24—2003 (Mpasuna ESK OOH Ne 24) EduHoobpasHble rnpednucaHus, Kacarouwuecs:

| Cepmudgburatitiu O8u2amensii C 8OCIAAMEHEHUBM OIM CXaIMUSA 8 OMHOWeHUU ObimHocmu, I Cepmudbu-
Katiiu asmompaHcriophHeix cpedcme 8 OMHOLIBHLIL yCMaHOBKL HA HUx deu2ameneli C 80CrIaMeHeHUEM om
CHAMUA, cepmucbuLUPOBaRHbIX IO MUy KoHcmpykuuu; H Cepmudbukatitt a8mompaHCriopmHbix cpedcime ¢
deuzamensamu C OCHIaMEHEHUBM Om CHamusa & OMHowWeHUU ObimHocmu; IV MamepeHus mowHocmu
deuzameneli

FOCT P 41.85—299 {llpasuna ESK OOH Ne 85) EduHoobpa3zHbie npedrnucaHuUn, Kacarwuecs opulu-
ansHo20 ymeepxoeHus detzamenel 8HYMPEHHE20 Ca0paHUs UM CUCMeM anekmpomszu, npedHasHaqyeH-

*

OnpeneneHue kaTeropuid — B cooTeeTcTBUM ¢ TOCT P 52051—2003 «MexaHudeckne TpaHConopTHLIE cped-
cTBa 1 Npuuensl. Knaccudukaumsa U onpeaensHnss.

WapaHue odvumansHoe
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Hbix 017 npueedeHUs 8 DBLKEHUE MEXaHUYECKUX MpaHCiopmHbix cpedcme kamezopull M u N, 6 omHoweHuu
UBMEPEHUS MONS3HOU MOLWHOCIMIU U MaKCUMaTsHOU 30-MUHYMHOL MOWHOCMIU CUCMeM 3AeKmpomsaau
FOCT P NCO 5725-1—2002 TouyHoCmb (NpaeunbHOCMb U APeyU3UOHHOCME) MemMoJoe8 U pe3ynbma-
moa usmeperult, Yacme 1. OCHOBHbIE NONOKEHUS U ORpedeneHun
FOCT 18509—88 [du3enu mpakmopHsie t kombaliHoabie. Memodst cmeHJ0EbIX UCbimaHUll

f1pumeyadue—llpu nons3oearHuly Hacmoswunm cmaxddapmont yenecoobpasno nposepums delicmeue cobl-
NoYHBIX cmaH0apmos e urghopmayuoHHol cucmene obwea0 NOML306AHUS — Ha oghuyuansHoM catime HauuoHansHoa0
opaara Poccutickol Qedepauuu no cmandapmusauuuy e cemu MemepHem unu o exeaodHo usdasaemomy UHopMau-
OHHOMY yKazamenro « HauuoHanbHee cmandapmsty, KOmopbil onybnukoeaH no cocmosHuio Ha 1 aHeaps mekyueao 20-
da, U 7o coomeemcmeyIoLLUM eXeMecIYHo usdasaembi UHGOPMAULUOHHLIM YKa3amenaM, OnyBRuKosaHHbIM 6 meKywem
20dy. Ecnu cobinounbitl cmandapm 3ameHed (U3MeHeH), mo Apu Nofib308aHUU Hacmoawum cmandapmon credyenm pyKo-
800CcMeceameCs 3aMeHeHHbIM (U3MeHeHHBIM) crmaxdapmont. Ecnu cobinoddbll cmandapm omeHeH 63 3ameHs!, o n1o-
NOXeHUe, 8 KOMopoM JaHa CCbIIKa Ha Hea0, NPUMEHSISMCH 8 4acmu, He 3ampazuearciiett 3my CobiiKy.

2 TepMUHbI U onpeaeneHns, o060o2HavYeHus, COKpaweHunA

B HacToAwem cTaHaapTe NPYMEHEHLI CNeayoWWe TEPMIUHLI € COOTBETCTBYOLMMW ONPedeneHUsaMA;

2.1 nenbiTaHua aBuratens {test of an engine). WcneiTaHus Tuna gBuratens Unu cepun Asurarenei B
OTHOLUEHWW YPOBHA BhIOpoca razocobpasHbix BpegHbIX BELWECTB U BpedHbIX 4acTul 3TUMW ABUraTensiMu.

2.2 pBWratenb c BocnnaMeHeHWeM OT CcXaTuA (compression ignition engine): [euratens, pabotato-
LMIA Mo NPWHUKMMY BOCMMamMeHeHWe OT cxkaTus (Hanpumep, AM3ens).

2.3 mvn{wbl) aBuraTtenei (engine type). Kareropus gBrratenen, He 0TNMHAKLWMXCS NG CyLLECTBEHHbIM
XapaKkTepucTyikam ABuraTens, ykasaHHsIM B pa3genax 1—4 npunoxeHusa A K HacTosaWwemy cTaHaapTy.

2.4 cemeicTBO gBUratenen (engine family): O6beguHeHHbIe NPeONPUATUEM-M3rOTOBUTENEM B OOHY
rpynny gBurateny, KoTopbie NPeanonoXUTeNbHO BCAEACTBYE GBOEA KOHCTPYKUA UMEIOT aHANOrM4YHbIe Xapak-
TEPUCTUKIA BLIOpOCOB BpedHbIX BELECTB ¢ oTpaboTaBumMmMy razaMu UNM cooTBETCTBYIOT TpeboBaHuam pasge-
na 7 HacTosiero cTaHgapTa.

2.5 vcxogHbld gBuraTtens (parent engine): [Buratens, oTobpaHHbIA M3 Cepydy ABUraTenei Takum
obpasom, 4Tobbl OH cooTBETCTBOBAN TpeboBaHUaM, yka3aHHbIM B NpunaKeHnn b k HacTosAweMy cTaHgapTy.

2.6 BpegHble razoobpasHblie BewecTBa (gaseous pollutants): BewecTtsa, BoibpacbiBaeMsie ¢ oTpa-
BoTaBlummMy rasaMv B BUAE OKCUAA yrnepoaa, yrnesoAopoaos (BbipakeHHbix B aksusaneHTe CqH, g5) v okcu-
0B a30Ta (BblpaeHHbIX B 3KBUBaneHTe guokckaa asota NO,).

2.7 BpepHble 4acTuubl (particulate pollutants): KomnoHeHTel oTpaboTtaBlunx ra3os, cobpaHHblie KOH-
KpeTHOM dUNbTPYIOLWen cpenoi nocne pasbasneHyWa oTpaboTasLWWX ra3oB ABAraTens YMcTeiM oTdunsTpo-
BaHHbIM BO34yXOM TakumM obpa3som, 4Tobbl TeMnepaTypa cMecu He npesbiwana 325 K (52 °C).

2.8 none3Han mowHocTk (net power): MolwHoCTb, NONyYeHHas Ha UCMbITaTeNbHOM CTEHAE Ha XBOC-
TOBUKE KOMEHYaTorc Bana unv ero aKkBUBaneHTe 1 U3aMepsiemMasl B COOTBETCTBUW C METOAOM U3MEDEHUS MOLL-
HOCTW [Buratened BHYTPEHHEro CropaHus, yCTaHaBMWBAEMblX HAa aBTOTPAHCNOPTHLIX CPEeACTBax no
rMOCT P 41.85, uckniovas MOLLHOCTE BEHTUNATOPRA CUCTEMBI OXNAaXAEHUA ABUraTens, Ha MpaHCnopmMHbIX Cpe-
dcmeax kamezopuu T U camMoxo0HbIX CenbCKoXo3aticmeeHHbix mawiuHax—nol OCT 18509, cyuetaom ycrnoBui
MCMbITAHWA U 3TANOHHOIC TONAWBA, YKa3aHHbLIX B HACTOSALWeEM cTaHdapTe.

2.9 HoMMHanbHas YacToTa BpalwleHus (rated speed): MakcuMManoHas 4acToTa BpaleHWs KoneHya-
TOro Bana ABWratens ¢ NofHoW Harpy3kon, 4onyckaemas perynsaTopoM U yKazaHHas NpeanpuaTUeM-n3roToBu-
Tenem.

2.10 npoueHTHaA Harpy3ka (per cent load): YacTb MakcUManbHOMO KPYTALLErc MOMEHTa, JocTurae-
MOro npu onpegeneHHon YacToTe BpaweHWs gsuratens.

2.11 makcumanbHbIA KpyTAwWMIA MomeHT (maximum torque): Haubonblee 3HauveHWe KpyTawero
MOMEHTA, yKa3aHHOe NpeAnpUATUEM-U3roTOBUTENeM, A0CTUraemMoe ABurateneMnpuy paboTe no BHELHEeA CKo-
POCTHOW XapaKTepucTuKe.

2.12 npomexyTo4vHasa {YacToTa BpaweHus (intermediate speed): YacToTa BpalweHus KoneH4YaToro
Bana ABvraTens, COOTBETCTBYKOLLAS OOHOMY U3 criedylowux TpeboBaHui:

- onsi ABUraTenen, KoTopble NpegHasHayeHs Ans paboTel B Npedenax u3MeHEHWS HacToThl BpaleHus no
KPUBOM W3MEHEHWA KPYTHALLIEro MOMEHTA C MONHON HArpy3kon, NPOMEXYTOYHOR 4acTOTON BpaLLeHUs SABNAeTCS
yKazaHHbIA MakCUMarbHbIA KPYTALLUA MOMEHT, eCNi OH AocTuraeTcs B npegenax 60 %—75 % HoOMUHaNbHOR
4YacToThbl BpaLUEHWUS;

- CNY yKa3aHHbIA MakcMManbHbIA KpyTALWWA MOMEHT AOCTUraeTcs npyu 3HavdeHun meHee 60 % Homu-
HanbHOW 4acToThl BPALlLEHWUs, TO NPOMEKYTOMHan YacToTa BpalweHus coctasnseT 60 % HOMUHaNLHOW YacTo-
Tbl BpaleHus;

2
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- CN1 yKasaHHbIA MakcUManbHbIA KpYTALWWMA MOMEHT AOCTUraeTcs nNpu 3HadeHun Gonee 75 % HOMU-
HanbHOW YacTOThI BpaleHUs, TO NPOMEXKYTOMHAs YacToTa BpaLleHuls cocTasnaeT 75 % HOMUHanbLHOKW YacTo-
Thl BpaLLEHWs.

2.13 kommepuuanusaumva: lpefoctasneHue U3AeNUs, OXBaTbiBAEMOro HacToAW MM CTaHJapToOM, Ha
pbIHKE CTRaHbI 38 COOTBETCTBYOLWYIO MNaTy uni 6ecnnaTHo ¢ Lenbio ero pacn pocTpaHeHus WM Ucnonb3osa-
HUA.

2.14 B HacToswem cTaHgapTe NpUMeHeHbl cnegyolwne o603HaYeHUs U COKpaLLeHKs

2.14.1 O6o3Ha4veHns U eguHULbI U3MEPEHWA NOKa3aTeNnewn, cnpeaensaemMbsiX NpU UCMbITaHWAX (cM. Tab-

nuuy 1).

Tabnuua 1
ObosHaqeHue
HaumeHoBaHue NokasaTtens
80WHK LI M3MEpRaHUs
nokasartens
NOKA3aTens
A m2 Mnowaakb NonepeyHoro ceMeHUa U30KMHeTUIECKOro NpoBooTBopHUKa
Ar m2 Mnowaak NonepevHOro cedeHus BbIMYCKHOM TPyGhl
aver CpenHeBaBelUEHHbIE BENMYMHBI:
M3y pacxog NnoToka;
Ky Macca noToka;
r/(kBT - 4) yOenbHbIA BEIGpOC
o — YrnepogHelit koadpruneHT TONNMBa
C, — Yrnepog C,, 2KBUBANEHTHLIN yrnesogopody
conc mnH—" unn KoHueHTpaumus (¢ MHOEKCOM KOMMOHEHTA)
obbemHan gona, %
cong, MAH—" urn $oHoBaA CKOPPEKTUPOBAHHAA KOHUEHTpALMA
obBbemnan gons, %
GONGy MIH—" unu KoHueHTpauua pasbasnsaolero Bosgyxa
obBbemnan gons, %
DF — KoathcbuumeHT pazbaeneHus
Ja — NaGopaTopHblit atmocdepHbli koachduumenT
Ky — YaeneHblid koachpuuMeHT TONNKMBAE, MCNONBE3YEMBIA ANA pacyeTa BNaKHOro
COCTOAHKUSA N0 CYXOMY COCTOAHUID
Gy rw Kriy MaccoBblil pacxoq Bo3gyxa Ha BNyCcke BO BIAKHOM COCTOAHUM
Gajrp Krf4 Maccosbllt pacxon Bo3ayxa Ha BNYCKe B CYXOM COCTORHUN
Gow K/ Pacxon pasGasnsaolero Bo3ayxa BO BNAXKHOM COCTOAHUM
Genpw Ky 3KBUBaNEHTHBIA MaccoBbIA pacxoq pazdasneHHbIX 0TpaboTaBLWMX ra30B BO
BN&XKHOM COCTOAHWUU
Gy Ky MaccoBbli pacxoq oTpaboTaBLIMWX ra30B BO BNAXHOM COCTOAHUK
GrueL Kriy Maccoebil pacxog Tonnuea
Grotw Krfyv MaccoBbilt pacxog paztaBneHHbIX oTpaboTaBLWIMX ra30B BO BMAXHOM COCTO-
AHWUK
Horr rfkr Wcxogran abconioTHan snaxHocTs 10,71 r/kr ana pacueta NO, u nonpasoy-
HbIX k0ach(hMUMEHTOB HA KOHKPETHYIO BNAKHOCTh
H, r/Kr ADGCOonoTHasA BNAKHOCTE BO34yXa Ha BbIMyCke
Hy r/Kr ABCOnMTHaA BNaXHOCTE pasbaBnAtolwero Bo3gyxa
I — HwkHuid ungeke, oboaHaqacwmi i-i pexum
K, — MonpaBoyHblA KoathULMENT Ha BNaXHOCTL Ana NO,
Kp — MonpaBoyvHbliA KoachhULKMEHT HA BN@XKHOCTL ANA BPEAHbIX YACTUL,
KW, a — MonpaBoyvHbliA kKoachULKMEHT NpY Nepexoge U3 CyXOro COCTOAHUA BO BNax-
HOoe OnA Bo3ayxa Ha Bnycke
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lMpodomxenue mabnuust 1

O6o3HaveHne

eaMHU LBl U3MEPEHUS

HaumeHoBaHWe NokasaTens

nokasaTens
nokasatens
Ky 4 — MonpaeoyHblit kKoadhULMEHT NPU NEPEX0AE U3 CyXOro COCTOAHUA BO BNaXHOE
’ Ans pazGasnawowero sosgyxa
Ky o — Monpaeo4Hbii koathhMUMEHT NpY Nepexode M3 CYXOra COCTOAHWA BO BMNaXHOe
’ Ang pazGasneHHbIX oTpaGoTaBLLWX ra3os
Ky, — Monpaeo4Hbii koathhMUMEHT NpY Nepexode M3 CYXOra COCTOAHWA BO BMNaXHOe
ANs NepeAMHbIX oTpafoTaeWwWX rasoe
L % KpyTAWMA MOMEHT B NPOLIEHTaX MaKCUMaNsHOro KpyTALero MoOMeHTa
mass /v MaccoBblil pacxoq (MHTEHCUBHOCTL NOTOKa). YKkazaHHoe oBo3HayeHue UCnonb-
3yeTCH B KGYECTBE HIBKHETO MHOeKCa
My, Kr Macca npoGrl pasbaensiowero Bo3gyxa, npowealiei Yepes unsTpel ANA oT-
Bopa nNpoG BpegHbIX YacTUL,
Mg Kr Macca npofel pazbaesneHHbix oTpaboTaslumx raszos, npolewei vepes cu-
nbTpbl ANA oTbopa npof BpedHbIX YacTuy,
My Mr OToGpaHHas Macca npoGbl BpeaHbIX YacTul, B pa3basnallLem Bo3ayxe
M Mr OToGpaHHas Macca npoGbl BpeaHbIX YacTul,
», KMa AaeneHue HacwllwWeHHoro napa npu uenoitanuax (MCO 3046-1 [1]: psy)
Pg KMa MonHoe GapomeTpuueckoe gasneHue (MCO 3046-1 [1]:
D, — nontoe 6apoMeTpU4ECKoe AABNEHUE MPU MECTHBIX OKPYKAIOLMX YCrOoBH-
fX; p, — NonHoe 6apoMeTpuieckoe AaBneHne NpU UCTILITaHUsX)
Py KMa AaeneHue HacklWeHna napa pasbaenaoLero Bo3ayxa
P kMa Cyxoe atmoccepHoe aaBneHue
P kBT MowHocTs Be3 nonpaskd Ha TOPMOXKEHWE
Py kBT O6was MoLWHOCTL, nornowaemas BecnomoratensHeivM ofopygosanvem, ycta-
HOBMNEHHBIM ANA NPOBEAEH UA UCMBITAHWUA, KOTOPOe He TpeByeTcA B COOTBETCTBUN
c28
Py kBT MakcumankeHas MOLWHOCTL (MPUMoXKeHUe A)
P kBT MOLHOCTL, U3MEPEHHAS B Pa3NUYHBLIX PEXUMAX UCMLITAHNA
— KoadpuumeHnT pazbasneHuns
r — OTHoweHWe nNnowagei nonepeyHoro ceveHUa U3okMHeTHYecKoro npaboaThop-
HWKa W BBINYCKHON Tpy6bI
R, % OTHOCUTENEHAA BNEXKHOCTL BO3OYXa Ha BNYCKe
Ry % OTHocuTeNbHaA BNaXHOCTE pazbaengaiowerc Bo3gyxa
R — KoaddpuuneHnT uyscTBUTENBHOCTH FID
Ay kBT MolHoCcTE, onpegendemasn Ha AUHAMOMETPHUYECKOM cTeHae
T, K ABconoTHasa TemnepaTypa BO3Ayxa Ha BNycke
Ty K AbconioTHan Touka pochl
1, K TemnepaTypa BO3gyxa NPOMEXYTOYHOIC OXNaXaeHus
1ot K McxogHaa TemnepaTypa [Bo3gyxa, NoCTYNarLwero B 30Hy ropeHuns 298 K (25 °C)]
Tscret K WcxodHasa TemnepaTypa Bo3Oyxa MpoOMEXYTOUHOrO OxXNnakaeHna
Varp w3/ O6bemMHbIA pacxoq BO3AyXa Ha BMYCKe B CYXOM COCTOAHUN
Varrw My O6bemHLIA pacxon BO3AyXa Ha BNycke BO BNaXHOM COCTOAHUM
Vo M3 O6bem npobol paztasnsatowero Bo3gyxa, npowedwero Yepes dunbTpel oTGopa
npoG BpedHbIX YacTu,
Foiw MR/ O6bemMHbIA pacxoq pazbaensAoWwero Bo3ayxa BO BNaXKHOM COCTOAHUM
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Obo3sHaveHe

nokasarend

eauHULBI U3MEPEHIS
nokasarens

HaumeHoBaHWe nokasatens

VEDFW

VEX HD
VEX HW
VSAM

Vrotw
WF

Wee

M3y

M3y
M3y
M3
M3y

O6beMHbIA 9KBMBANEHTHBIA pacxoq pasfasfeHHoro oTpaboTaBlIero rasa Bo
BN&KHOM COCTOAHWUK

O6bemHbIfl pacxoq oTpaBoTaBLWIMX rA30B B CYyXOM COCTOAHUU

O6bemHbIil pacxop oTpaGoTaBLIMX ra30B BO BNaXKHOM COCTOAHMWM

O6bvem npobhl, Npowegeit Yepes ounbTpbl oTGOpa Npob BpegHbIX YacTUL,
O6beMHbIi pacxoa pazbaeneHHbix 0TpaGoTaBLIKUX ra30B BO BNAXKHOM COCTOAH UK
TeopeTudecknin koachhMUMEHT BECOMOCTU pexkuMma

dakTrueckun koachdULMEHT BECOMOCTU pexuma

2.14.2 O6o3HaveHWe XMMHU1eCKWX KOMMOHEHTOB

C — yrnepog;
CO — okcug yrnepopa;

CO, — puokewa yrnepoja,

CH — yrnesogopoabl;
NOy — okcuapl asota;
NO — okcug asoTa;
NO,, — auokecna asoTa;
0O, — kucnopon,

CoHg — ataH;

PM — BpegHble 4acTuubl;
DOP — puoktundranar,;

CH, — mertaH;
C3;Hg — nponan,
H,O — Boaa;
PTFE — nonuteTtpadtopatuneH.

2.14.3 CokpaweHun

FID — nnameHHO-MOHWU3aUWOHHbLIA OeTeKTop,

HFID — HarpesaeMbIid NN1aMeHHO-UOHA3aUMOHHLIW AeTEKTOp;
NDIR — HegMcnepcHUoHHbLIA MHG pakpacHblA aHan1M3aTop;
CLD — xeMUnioMWHECLEHTHBIA JeTeKTop;

HCLD — HarpeBaeMblid XeMUNIOMUHECLEHTHbLIA AETeKTop;
PDP — Hacoc ¢ 06bemMHbIM perynMpoBaH1em;

CFV — tpyBka BeHTypu ¢ KpUTUYECKUM pacxonom.

3 3afBKa Ha UCnbITaHUA

3.1 3asBka HaMcnNbITAHWA ABUrartend Kak oTaenbHOroTeXHW4eCKoOro arperarta

3.1.1 3asaBKy Ha UCMbITAHWA ABUraTens UAKW CEpUK OBUraTenei B OTHOWEHWI YPOBHSA Bbibpoca rasoob-
pa3sHbIX BpedHbIX BELWECTB U BpedHbIX YacTul nodaeT npean puaTUe-uaroToBUTENb ABUraTens Unu ero Hagne-
*aw M obpascm ynonHoMOYEHHbLIA NpeacTaBUTE b,

3.1.2 KzasBKe npunaratoT B TpeX 3Kk3eMnnsapax onucaHne Tuna Asuratens, BKIYas XapakTepucTuKu,
nepe4vvcneHHsIe B NPUNaXKeHn A, U, B COOTBETCTBYICLLIEM CTyHae, XapaKTepUCTUKW cepun ABUraTenen, nepe-
YUCREHHbIE B NPUNOXeHAN B,

3.1.3 WMcnbitaTensHon nabopaTtopui, yNoNnHOMOMEHHOW NPOBOAUTE UCTIbITAHWSA, NPedyCMOTPEHHbIe B
pasgene 5, nonxeH BbITh NpeJoCTaBNeH OABUraTens, COCTBETCTBYOLWMA XapakTepucTMKkam Tuna gsuratens,
KOTOpble onpeAeneHsl B NpunoKeHun A, Ecnu ucnbiTaTtensHas nabopaTtopuys onpeaenqT, 4To NpeaocTasneH-
HbIA ABUraTenks He OTpaXaeT NOMHOCTHIO CEPUIC ABUraTener, yKasaHHY B NPUNoXeHUW B, To ANs UCNbITAHUA B
COOTBETCTBWW C pasfenom 5 npefoctasnsoT Apyrol ABdraTens 1, B cny4yae HeobXxoguMocTu, 40NoNHUTENb-
HbIA OBWraTens.
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4 CooTBeTCTBME TPGGOBaHMﬂM HacCTOALWero CtTaHgapTa

4.1 Ecnupsuratens, npegoctaBneHHblid Ha UCNbITaHWA B COOTBETCTBUM C 3.1, yooBneTeopaeT Tpebosa-
HUAM 5.2, TO aHHLIA TUN OBUraTens UMM cepuio ABUraTeneid cHMTaT COOTBETCTBYIOW UMY TpebosaHuam
HacTofLlero cTaHgapTa.

4.2 Ha kagom oBuratene, COOTBETCTBYOLEM TUNY UM CEPUN ABUraTenen, UCnbiTaHHOMY Ha OcHOBa-
HWMW HACTOSILLEro cTaHaapTa, gonkHa ObiTb NpocTaBneHa MapKkMpoBska B Buae Oyks o1 D oo G, ykasbiBatoLWwmnx
ypoBeHb Bbibpocos (5.2.1), ons koTopore gsuraTens UNu cepust Asuratenei Bbinu ncnbiTaHbl,

4.3 Ha geuratene, UCMbITAHHOM KaK Ha TEXHUYECKOM arperate, AOMKHbI GblTb NPOCTaBREHbI:

- TOBapHbIA 3HaK UAW TOProBOE HAUMEHOBaHWe NPeanpUATUA-U3roTOBUTENS ABUraTens,

- KO4 ABuUraTens NpegnpysTUSA-U3roTOBUTENS.

4.4 37U 3HAKN AOMKHbI ObITb YHETKUMU U HECTUPAEMbBIMU.

5 TexHWueckue TPGGOBaHMﬂ M MeToAbl UCNbITAHUIA

5.1 Obwme nonoxeHwnA

KomMnoHeHTbl gBuraTtens, cnocobHble BNUATL Ha BbiBpochl BpedHbIX ra3006pasHbIX BELWECTB U BpeaHbIX
JacTuu, 4OMKHbI BbITe CNPOEKTUPOBaHbI, CKOHCTPYUPOBAaHbI U yCTaHOBREHbL! TakuM 0b6pa3om, 4Tobbl B yCnosu-
AX HOpMAanbLHOW 3KCnnyaTauuu AByraTenk, HECMOTps Ha BUOpauuo, KOTOPOA OH MOXET BbiTb NOABEPrHYT,
cooTBeTcTBOBan TpeboBaHnsM HacToAlero ctaHaapTa.

5.1.1 TexHu4Yeckue Mepbl, NpeanpuHUMaeMble NpeanpUATUEM-U3roTOBUTENEM, J0MKHLI obecneduBaTts
adpekTUBHOE OrpaHUdEHWE YKa3aHHbIX BbIDPOCOB B COOTBETCTBMM C HACTOALW MM CTaHAapTOM B TEMEHWE BCe-
ro cpoka oBbIMHOA 3KCNAyaTauyy OBAraTensl Npu HOpManbHbIX YCIOBUAX era akcnnyarayuu.

5.1.2 Tpw ucnone3oBaHUK KAaTanuTM4eckore npeobpa3oBaTtens W/UMYM NOBYLLIKU ANS BPEOHbIX YacTuy
npeanpuaTUe-M3roTOBUTENL AOMKHO 40Ka3aTb NOCPEeaCcTBOM UCMbITAHUA Ha NPOYMHOCTL, NPOBOAUMBIX Nped-
NPUATUEM-U3rOTOBUTENEM B COOTBETCTBUKM C HaANeXalwend TeEXHUIECKOR NPakTUKOA, U NpY NOMOLLM COOTBE-
TCTBYIOLLUX NPOTOKONOB, YTO UMEIDTCSl BCE OCHOBAHWUS CYUTaTh, YTO 3TWU YCTROACTBA A0NOCNHUTENEHOR O4UCT KA
ByoyT pyHKUMOHApOBaTE HaZNexXalum obpa3om B TEMEHWE BCEro CpoKa 3KcnnyaTauuu gsuratens. Motpebu-
Tenwo AomkHa BbITh NpegocTaBneHa COOTBETCTBYOLWARA rapaHTus.

5.1.3 HonyckaeTtcs cucteMaTtyMyeckas 3aMeHa 3TUX yCTROWCTB Nochne onpeaeneHHoro nepuoga skcnny-
atauuu asuratens. [1iobbie perynupoBKn, PEMOHT, EMCHTaX, YACTKY UMM 3aMeHy 3NeMeHTOoB BUraTens unu
CUCTEM, OCYLLIECTBNAEMbIE HA NEPUOAMYECKOR OCHOBE C LUEeNbIo NpenoTepalleHus cboes B paboTte aguraTens,
OCHALLEHHOro YCTPGACTBOM [OMNCAHUTENBLHOA O4YMCTKW, cnefyeT NPoBOAWTL TONbKO B TOM Cliydae, ecnn 310
HeoBX0OMMO C TEXHUMECKON TOMKW 3peHus ans obecneveHus Hagnexauwero dyHKUMOHUPOBAHWS CUCTEMBI
KOHTpORNS 3a Belbpocamu. B pykoBoacTae no akcnnyaTauuu JomkeH bbITs ykasaH rpaduk BeINoAHEHWA onepa-
UWA No TeXHUYEeCKoMY OBCNYKUBaHUIO C U3MOXEHUEM COOTBETCTBYHLLMX rapaHTUAHbLIX NpeanucaHui.

5.1.4 CooTBeTCTBYOLUME BbIOEPHKKM M3 PYKOBOACTBA MO 3KCMAyaTaluuW, KacawluMecs ycTporcTs(a)
JCMNONMHUTENHOW O4UCTKU, A0MKHbI ObITh NpUBEAEHS B MHEOPMALWUCHHOM OKYMEHTE, YKa3aHHOM B MPUNoKe-
HuK B.

5.2 TpeGoBaHWA B OTHOWEHWW BbIOPOCOB Bpe4HbIX ra3006pazHbIX BelecTB

Ans namepeHus BblaensiemMsiX ABUraTenem, NpenocTaBneHHbliM ANs UCNbITaHWA, BpeHbIx razcobpas-
HbIX BELLECTB W BPEAHbIX HacT WL NPUMEHSIOT METOOb!, ONUCaHHbIE B AOMNCNHEHUA 4 K NpunoxeHuo [,

AonyckaeTcs cnons3oBaHWe 4pyrX CUCTEM UINA Fra30aHaNU3aToOPOoB, ECIW OHU 4A0T pe3ynbLTaThl, IKBU-
BaneHTHble peaynbTatam, Nony4aembliM C UCONb3CBaHWEM CNeayLMX UCXOAHbIX CUCTEM;

- ongs BbIBpOCOB BpeaHbIX razoobpasHbiX BEWECTB, U3MepsemslX B HepasbaeneHHbIX oTpaboTasLimx
rasax, — cuctema, nokasaHHas Ha pucyHke [.2;

- ong BbIBpOCOB BpeaHbIX razacobpasHbiX BELeCTB, U3MepPeHHbLIX B pa3baeneHHbIx oTpaboTaBLumMx rasax
CUMCTEMbI pa3baBneHuWs NOMHOro NoToKa, — CUCTEMa, NoKasaHHan Ha pucyHke [.3;

- Ongs BbIBPOCOB BpeOHbIX YacTul — cucTema paszbaBneHus NonHOro notoka, UMeoLwas oThenbHbId
PUNbTP ANS KAXKO0M0 PEXUMMA WU NoKasaHHas Ha pucyHke [1.13,

OKBWBaNEHTHOCTL CUCTEMbI ONPEaENsOT Ha OCHOBE KOPPENSALMOHHOMO NCCNEeL0BaHUs paccmMaT puBae-
MO CUCTEeMbI M O4HOM UNi Bonee yKkasaHHbIX BblLLE CUCTEM CCEMbIO (N 6onee) ucnbITaTenbHLIMU LIMKNamu,

KpuTepui 3KkBMBANeHTHOCTW ONPedensoT B Ka4eCTBE COrNacoBaHHO BENUYKUHLI + 5 % cpeHeB3BeLUIeH-
HbIX BEAWYKH MO Uuknam ebibpocos. Micnoneayemsblid uukn — no 4.3.6.1.

6
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[ns BBEAEHUS HOBOW CUCTEMBI B MpaBuna 3KBUBaNeHTHOCTb ONpeAensoT Ha OCHOBE pacyeToB NOBTOPSA-
eMOCTW U BOCNPOM3BCANMOCTH pesynbTtaTos B cooTBetcTBuu ¢ FTOCT P MCO 5725-1.
5.2.1 3HadeHus BbIGPOCOB BpeAHbLIX BELUIECTB He AOMM¥HbI NpeBbilaTh 3HaYEeHWA:
- yKasaHHbIX B Tabnuue 2 — gns CEPUAHO BbINyCKaeMblX ABUraTenei, NocTaBNeHHbIX Ha NPoU3BOLCTBO
00 BBEAEHWA B ASMCTBME HACTOSALIEro cTaHAapTa,;
- yKazaHHbIX B Tabnuue 2a — ANns BcexX BHOBL NPOEKTURYEeMbIX U MOAEePHU3UpYEeMbIX JBUraTenen.

Tabnuuya 2
Okeng yrnepopa CO Yrnesogopoakl CH Oxcupnpl asota NO, BpeaHble YacTuubl PM
MonesHas MOWHOCTE £
kBT (kBT - 4)
P >130 5 0,54
75< P<130 1.3 9,2 0,70
37< P<75 6,5 0,85
Tabnuuya 2a
BpepaHble yactuubl
O NO
[uanason Nonesnas Okeug yinepoga CO | Yrmeecaoepogs CH KCWAbl a30Ta % PM
MOLHOCTI MowHocTe P, kBT
(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 0.4
D 18< P<37 55 1.5 8,0 0.8

5.2.2 Ecnn OoOHacepna ABuUraTteneil oXeaTbiBaeT HECKOMNLKO A4ana3oHoB MOLLHOCTH, Kak aTo onpegene-
HO B COOTBETCTBUW C NpUNoXeHUeM b, To 3Ha4YeHus BblﬁpOCOB WUCXOAHOro Apdratens U ABdratenen Bcex
TMNOB, OTHOCALUMXCH K OAHHOA cepu, JOMKHbl oTBEYHaTE Gonee XecTKUM TpE.‘GOBaHI/IFHVI NnpUMeHUTEeNbLHO K
Bonee BbICOKOMY OWana3oHy MOLWHOCTH.

6 YcmaHoeka deuzamenell Ha mpaHCNOPMHbLIX cpedcmeax, MaluHax
u obopydoeaHuu

6.1 Ycmaroeky deuzamens nposcdam 8 cOOmeememeatit ¢ xapakmepucmukamu deuzamens, Apu
3MOM Pa3PEKeHUE Ha BYCKe U Npomueodasiedus ompabomasuiix 2a308 He JOMKHO Npeebilliams yKka3aH-
Hbix Ona dauzamens 8 NMPUnoKeHuY A.

7 MpoBepka Nnpou3BoACTBA

7.1 MpunpoBefeH NpoBepKn 40MKHb! BbiTe NpefocTaBNeHb! NPOTOKONbI UCTLITAHUA U AoKYMEeHTaUus
TEXHWUMECKOro KOHTPOIS.

7.2 Ecnu ypoBeHb KavecTsa ABuraTens HeyaoBne TBOpUTENeH WU ecnin TpebyeTcs NPOBEPUTL HaZex-
HOCTb AaHHbIX, NPeLoCTaBNAeMbIX B COOTBETCTBUK € 5.2, TO NPUMEHSIIOT CNeayoWyo npoueaypy:

7.2.1 [Buratens cepuiAHOro Npou3BOACTBa NOABEPraldT WUCMbITaHUID, yKasaHHOMY B NpUnoxKeHun 1.
3HauyeHWs BbIDPOCOB OKcuAaa yrnepoaa, yrneBoaopoa0B, OKCUAOB a30Ta U BbIDPOCOB BPedHbIX YacTuy, nony-
YeHHble B pe3ynbsTate UCMbITAaHUA, He JOMKHbI NPEBbIWAaThL 3HaYeHWA, ykasaHHbix B 5.2.1.

7.2.2 Ecnu BbIBpaHHbIA M3 OaHHOR cepyuy ABUraTens He yaoBneTsopseT TpebosaHusM 7.2.1, To npea-
NpPUATUE-M3rOTOBUTENL MOXeT noTpeboBaTth NpoBeaeHNA U3MepPEeHWA Ha BoIBopKe M3 OaHHOW cepun aBuraTe-
Neil, UMeLWIMX Takue Xe crneuudukauun, sknodawwed B ceba nepsoHadanbHO BbiOpaHHbIA ABUraTens.

7
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Yucno n BblﬁOpKlA yCTaHaBnveaeT NpednpuaTue-n3roTosuTeNb No cornacoBaHU C ucnsiTaTensHoON naﬁopa—
Topuen. Bce aoBvratenu, 3a UCKNKDYEHUEM nNepBoHadarnsHoO B3ATOro AsMratens, JOMKHGI OblTE No4BEeprHyThI
UCNbITaHWK, 3aTem ANA KaXXgoro arpasHalowero selljecTsea onpedenatoT Cpe,’J,HeapMd)METW—IECKOG.‘ X pe3ynb-
Tatos, nony4eHHbIX Ha BbIGOpKE.‘. ﬂBI/IFaTE.‘ﬂI/I CE.‘DI/II.‘/'IHOFO npon3BoacTBa CHMTAKCT COOTBETCTBYHOWMMA TpE.‘60—
BaHWAM HacTo#ALWero ctaHgapTa, ecnm COSJ’I}O,D,EHO ycnoeue

x +AS<],
Z(x — ch)2
rae S=7l (x — oZWH U3 OTAENbHbIX Pe3yNbLTATOB Mo Bbibopke r);
n—
! — npepenbHoe 3HadYeHWe, ykasaHHoe B 5.2.1, 4N kaxaoro paccMaTpyuBaeMoro 3arpasHsoLlero
BELLecTBa,;

k— cTaTUCTUYEeCKUA KOs hDULMEHT, BbiGUpaeMbli B 3aBUCUMOCTUOT # 1 yKa3aHHbIA B Tabnuue 3.

TaGnuya 3

H kK n k H k H k H 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
Ecnun=20,tTok= ==,
Vn

7.3 WcnwiTatencHas na60paTopMﬂ npoBoANT AUCMbITAHWA Ha ABUratTensaAx, 4YaCTU4HO WNKU NONHOCTLID
obKaTaHHbLIX B COOTBETCTBUN C TEXHUYECKOA ,D,OKyMEHTaLIMEﬁ npeanpuMaTUA-U3roToBrUTENA,

,D,J'IFI obecneveHus Heobxogumon YBEPEHHOCTWU B OTHOLWEHWW KaxJoro npou3BsoCcTBeEHHOro ydactka
L|9ﬂ90006p83H0 npoBOAUTL OOHY NPOBEPRKY B rod.
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OCHOBHble XapakTepuCTHUKKN ABUraTensa u cBegeHusd, OTHOCALWWEeCH K NpoBegeHWo WCNbITAHWA

yae)

Lem (amu) BeinyckHOro konnekTtopa (OB}

crnyyae)

A.1 OnucaHne gBuraTens
A.1.1 MNpeanpuATAE-U3rOTOBUTENL

A1.2 Kog geuratens npeanpyvaTUA-U3roTOBUTENA

A 1.3 Lnkn: yeTelpexTakTHLIA/ARYXTaKTHBIR )
A.1.4 OuameTp uunuMHgpa

MM

A1.5 Xog nopwHa

MM

A.1.6 Yucno n pacnonoxeHue LUNMHOPOB

A.1.7 O6bem uMnuHapoB

am3

A.1.8 HomuHanbHas YyacToTa BpalleHns

MUH™

A1.9 MakcumanbHbBIA KpYTALMA MOMEHT

H.m

A.1.10 CTeneHb ckaTnsa?

A.1.11 QnucaHmne cucTemMbl cropaHua

A.1.12 YepTex (M) kKamepbl CropaHra U rofOBKM NOPLUHA

A.1.13 MuHUMansHoe nonepeyvHoe ceveHue BNYCKHBIX M BIMYCKHBIX OTBEPCTUIA

MM

A.1.14 Cucrema oxnaxgeHus

A.1.14.1 XuakocTHan
A 1.14.1.1 XapakTepUCTUKW XKUOKOCTH

A1.14.1.2 LupkynsauMoHHblii Hacoc (u): umeeTcs/oTeyTeTeyeT!)
A 1.14.1.3 XapakTepucTuky unu mapka (M) u Tvn (bl} (B COOTBETCTBYIOWEM Crydae)
A.1.14.1.4 MepepaToyHoe YMCno (a) (B COOTBETCTBYIOLEM Criyyae)

A.1.14.2 BoagywHas
A.1.14.2.1 Komnpeccop: MmeeTCHIOTcyTCTByeT”
A1.14.2.2 XapakTepUCTUKA UNu Mapka (1M} U TUN (b1} (B COOTBETCTBYIOWEM Cry4yae)

A.1.14.2.3 MepepaTtoyHoe uucno (a) (B COOTBETCTBYIOWEM CNy4ae )

A.1.15 Temnepatypa, pazpelleHHas NpeanpUATHEM-MArOTOBUTENEM

A.1.15.1 YXugkocTHoe oxnaxageHue: MakcMMankHas TeMNepaTypa Ha BeINyCKe U3 ABUraTens K

A1.15.2 BozgywHoe oXnaXaeHue: KOHTPONksHAA ToUKa

MakcumanbsHas TeMnepaTypa B KOHTPOMbHOM TOUKe

K

A.1.15.3 MakcumanbHas TemMnepaTypa Ha BbIX0de U3 NPOMEXYTOUHOTO OXNaaUTENA (B COOTBETCTEYIOWEM Cy-

K

A.1.15.4 MakcumaneHas TemnepaTypa oTpaboTasluMX ra3oB B BEINYCKHON TpyGe (ax) pAaoM ¢ BbiIBoOHBIM chnaH-

K

A.1.15.5 TemnepaTypa Tonnuea:
- MUHUMAanNbHAA

~

- MaKCUMankbHasA

A.1.15.6 TemnepaTypa cMa3Ku:
- MUHUMAanNbHAA

- MakcumManeHaA

A.1.16 TypBokomnpeccop: umeeTCHIOTcyTCTByeT”
A.1.16.1 Mapka

A1.16.2 Tun

A1.16.3 OnucaHue cucTeMbl (HANPUMEP, MAKCUMANLHOE AAaBNEHUE, NePENYCKHONA KNanaH B COOTBETCTBYIOWEM

12) HeHyxHoe 3a4epkHyTb.
) YkazaTb OONYCTUMOE OTKNOHEH e,
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A1.16.4 MpomexyTo4HbIA OXNagnTens: MmeeTCﬂIOTcyTCTByeT1)
A1.17 Cuctema Bnycka: MakcUMansHOe OONYCTUMOE PaspeXeHne Ha BNycke NpY HOMUHANLHOW YacTaTe Bpallye-

HWUA asuratens u 100 %-Hoi Harpyake kMa

A.1.18 BeinyckHas cucTema: MakcMManksHoe JonycTUMoe NpoTMBogaBneHne 0TpaGoTaBLWKMX ra3os Np HOMWHAaMNb-

HOW YacToTe BpalleHus asuratens u 100 %-Hoi Harpyake kMa

A.2 [lononHuTenkHbIE YCTROWCTBA NpeaynpekaeHUs 3arpsasHeHns Boagyxa (ecnu umeloTca)

- onucaHue U (unu) cxema (bi}

A.3 Nogaua TonnuBa
A.3.1 TonnuMBHLIA Hacoc

,D,EBJ'IEHVIEZ) N guarpaMma c COOTBETCTBYHLWWMU XapaKTEpPUCTUKaMU kMa

A.3.2 Cucrema BNpbICKMBaHUA TONNWBA

A.3.2.1 Hacoc
A.3.2.1.1 Mapka (1}

A.3.2.1.2 Tun (b1}

A.3.2.1.3 Mpoun3sognTenbHOCTE _ mm3 2) na OOWH X04 WNK LMK Hacoca npu MAH T npwW NOMHOM

BMPLICKUBAHAN UMM OUArpaMMma G COOTBETCTBYIOWMMU XapakTepucTUkamu. Mcnonbayemblil MeToq: Ha ABuratene/na
HacocHoMm cTeHge’)

A3.2.1.4 OnepexeHue BNPLEICKMBAHUA TONNUBA
A.3.2.1.4.1 Kpueaa onepexeHus BNpLICKMBAHWSAZ)

A32.1.4.2 Perynuposka?)

A.3.2.2 MaTpyBKK cMCTEMbI BNPLICKUBAHWA TONMBa

A.3.2.2.1 OAnuna MM
A.3.2.2.2 BHYTpeHHUWA guameTp MM
A.3.3 Cuctema BMpLICKMBAHWA TOMNMBA

A.3.3.1 ®opcyHka (1)

A.3.3.1.1. Mapka (1}

A3.3.1.2 Tun (b1}

A.3.3.1.3 flaBneHne B MOMEHT OTKpPbITUAZ) WNM AuarpaMma ¢ COOTBETCTBYIOLIMMW XapaKkTepucTAKaMU

TOYKaM, UMK SKBUBANEHTHBIE OaHHbIE

kMa
A.3.3.2 Perynatop
A.3.3.2.1 Mapka (1}
A.3.3.2.2 Tun (b1}
A.3.3.2.3 YacToTa BpalleH1s B MOMEHT Hayana cpabaTbiBaHWs Npu NOMHOI Harpyake?) MAH™"
A.3.3.2.4 MakcumaneHas yacToTa Bpallenus 6ea Harpyaku?) MuH~"
A.3.3.2.5 MuHMMankHas 4acToTa BPaLeHNs Ha XonocToM xoay?) MUH ™

A.3.4 CucteMa nycka XxonogHoro oenrarens
A.3.4.1 Mapka (1)

A.3.4.2 Tun (bl)

A.34.3 OnncaHue

A.4 KnanaHHoe pacnpepeneHue

A.4.1 MakcumaneHbiin X0 KnanaHoB WU yribl OTKPBITUA KU 3aKPBITUA, ONpeaEnASMbIE NO OTHOLWEHWUIO K MEPTBBIM

A.42 WcxoaHsle W/unu perynupoeoyHele 3azopel’)

A.5 OononHWTenbHbIe cBeASHUA 00 YCNOBUAX UCTNLITAHUIA

A.5.1 3TanoHHoe TONNMBO, MCNONL3YEMOE ANA UCMBITaHWUA
A.5.1.1 LeTtaHoeoe uncno

A5.1.2 Copep:kaHue cephl

A.5.1.3 MnoTtHocTb npn 15°C3)

|
2) HeHy:XHOe 3a4epKHYTb.
3) YkazaTb AONYCTUMOE OTKIOHEHUE,

) YkaaaTb, eCru aTO 3HAMEHWe NPeBbILAET 3HAUEHWe, NpeaycMoTpeHHoe B Tabnuue E.1 ¢ y4eToM oTHOCALeHCS K

Heit cHockn 10.

10



rOCT P 41.96—2005

A52 Cwmaska

A.5.2.1 Wcnoneayeman cmaszka
A5.2.2 Mapka (1)

A5.2.3 Tun (bl)

MPOLEHTHOE COAEPIKAHME MACMA B CMECH, ECTNM CMA3Ka U TOMNMWBO CMELLMBAIOTCS
A.5.3 OGopypoBaHue gBurarens (B cOOTBETCTBYHOWEM cnyyae)
A.5.3.1 MNepeuncneHune n nogpobHas naeH T Mkauna

A5.3.2 MowHocTe, noTpeBnaemas Npy paznUYHO R yKa3aHHOW HacToTe BpalleHus ABAraTens (cornacHo cneuu-
thukaumsam npegnpUATUA-MIrOTOBUTENA}

Tabnuuya A1

MoTpebnsemas MOWHOCTE, KBT, Npu 4acToTe BpaweHus asuratens”

OBopygoBaHue
MPOMENYTOHHO HOMMHATBHOW

AToro:

") He ponxHa npesbiath 10 % MOLWHOGCTH, H3MEPEHHOM NP NGNBITAHUA.

A.5.4 OnpegeneHve NapameTpoB perynupoBaHus AMHaMOMeTpa

PazpemxeHue Ha BNycke U NPOTUBOAABNEHWE B BbIMYCKHOW TpyDe YCTAaHABNMBAIOT MO BEPXHUM Npedenam, ykasaHHbIM
npeanpuATUEM-M3roTOBUTENEM B COOTBETCTBUMM ¢ .2.3 1 [1.2.4.

MakcumaneHble 3HaYeHUA KpYTHLLEro MOMEHTA ANA YKas3aHHbIX YACTOT BPaLUEHUA ONpeaensoT aKCnepUMeHTanb-
HbIM MYTEM ANg pacdeTa sHa4eHWUN KpYTALLE O MOMEHTA ANA KOHKPETHBIX PEXUMOB UCNbITAHWMA. MakcumMmansH bl KpyTALWMA
MOMEHT ANS 4ACTOThI BpalleHUs Npyu UCNBITAHUW ABUraTenei, koTopele He NpegHaaHadveHbl AnA paboTel B AMANa30HE CKo-
pPOCTU MO KPUBOM M3MEHEHUS KPYTHALLENO MOMEHTA C NOJHOM HArpy3KoW, yKasblBaeT NpeanpuUATUe-U3roTOBUTENE.

PerynuposaHue gsuratens Ans KaXOoro pexuma UCnblTaHUA paccuuTeiBatoT no dopmyne

L
S=|(P Pr)— | — P
[(MJr AE)IOOJ AE

Ecnu koacppuumneHT

BE 0,03,
Py

TO 3HaueHWe P,y cnedyeT NPoBepHTS.
A.5.5 PerynupoBaHne guHamomeTpa, KBT:
Tabnuuya A2

PerynupoeaHne guHamomeTpa, kBT, npu 4acToTe BpaweHns

Harpyska, %

MPOMENYTOHHO HOMMHATBHOW
10 XXXXXXX
50
75
100

11
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A.6 XapakTtepucTUKM gBUraTens
A.6.1 YactoTa BpaweHuA:

- HA XOMOCTOM XOAY (MAHUMANBHAA). . . . . . o oo et e i e e e M~
SAPOMENYTOMHAS . . . . o o it i e e e e e e e e MuH~"
SHOMMHAIMBHAR . . . . . o ot e e e MR

A.6.2 MowHocTb p,BwraTenﬂ”:

Taonuuya A3

MowHocTe, KBT, NpK 4acToTe BpaweHus
YCnoBua neneiraHun

NPOMEKYTOYHOW HOMWHAMNBH G

MakcumansHas uamepeHHas mowHocTe P, , kBT (a)

O6wan mowHocTs, noTpebnaeman oBopygosaHvem asuratens
B COOTBETCTBUM C A5.3 P, i, KBT (B)

MonesHas MOLWHOCTE ABMraTens, ykazaHHasa B 2.8, kBT (c)

c=a-+h

1 .
) O6Lee 3HaYeHWe MOLWHOCTK, M3MEPEHHOW B COOTBETCTBAN C 2.8,

12
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Npunoxenve b
(cbazaTtenwHoe)

OCHOBHLIE XapakTepUCTHUKH cepyvn ABMFaTEHEﬁ

B.1 MNapametpkl, onpeaensoWwe cepyio ABUraTenei

Cepuna geurateneil MoxeT GbITb onpedeneHa C NOMOLILID OCHOBHBIX KOHCTPYKLWOHHBIX NapamMeTpoB, KoTophle
OOMKHB 6bITh OQMHAKOBBIMUW ONA ABUraTeNed AaHHO W cepui. B HEKOTOPBIX CNydasx MOXeT MUMeTh MeCcTO B3aUMOO0NONMHSA-
eMOCThL NapaMeTpoB. 3TO TaKKe He0BX0AUMO YYUTLIBATL ANA TOro, YTOGHL! B CEPUI0 ABUraTenei BKNoYani TONLKO ABUra-
Tenu, MMetoLMe CX0AHbIE XapakTepUCTUKM BhIDpoca BpeaHblX BeecTB.

Anga Toro uyToGhl ABMraTen MOXHO GbiNO pacCMaTpUBaTh Kak OTHOCALLMECH K OQHOM U TOM Ke cepymn ABUraTenei,
OHW ACIKHBI COOTBETCTBOBATL CMNEAYIOLLEMY NEPEYHIC OBLLMX OCHOBHBIX NapamMeTpos

B.1.1 Patouyni ymnkn:

- ABYXTaKTHLINA

- YeTblIpexTaKTHbIA

B.1.2 Oxnaxpaiowas cpena:
- BO3AYX

-Boaa

- Macno

B5.1.3 Pabounii o6bem uunuHgpa:
- NokaszaTenu pabounx 06bEMOB LMIMHAPOB ABUraTenei He AOMKHBI OTKNOHATLCA Bonee YeM Ha 15 %

- YACNO LWNMHOPOB ANA ABUraTenei ¢ ycTpoHCTBOM, 0becneunBaoW MM A0 NONHUTENEHYH QHUCTKY 0TpaboTaBLInX
rasoB

B.1.4 MeTtog nogauv Bozgyxa:
- 8CTECTBEHHbIR

- NPUHYAUTENLHBIA

B5.1.5 TUN/KOHCTPYKLMA KaAMepbl CropaHu1sA:
- chopkamepa

- BUXpeBad KaMmepa

- HepazfeneHHaA Kamepa cropaHua

B.1.6 KnanaH v pacnonoxeHue oTBEPCTU — KkoHhUrypauma, pasmep v KONUMYECTBO:
- TONoBKa LunuHapa

- CTEHKa ynnuHapa

- KapTep

B.1.7 Cuctemanoga4du TonNnuea:
- HAcoC-TONNKMBONpPoROA-hopCYHKa

- PAOHBIA MHOTOMMYHKEPHBIA HACOC

- pacnpeaenuTensH bl HACOC

- OAQHO3NEMEHTHAA CUCTEMA

- chopcyHka

B5.1.8 Cuctembl obecneueHns paboTel gBUraTens:
- NPUHYQMUTENBHARA CUCTEMA OXMNaKOEHWA
- peunpKynALMs oTpatoTaslumx razos’)

- BNpbICK BoAsl/aMynscua 1)

- HarHeTaHue Boadyxa')

MogTeepXagHWe WOEHTUIHOCTI COTNACHO YepTexy (am)} Homep
B.1.9 JononuutensHas oMMcTka oTpaboTasLumx rasos!):
- OKMCNUTENbHBIA HEATpanM3aTop

- BOCCTAHOBWUTENMbHBIA HEATpanuaaTaop
- TePMUMECKUA HEHTpanu3aTop

- NOBYLWKa Anda BpeaHbIX YacTHL,

Y HeHykHoe 3a4epKHYTE.

13
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MoaTeepXAeHWe COOTHOLIEHWS, YCTaHaBNMBAIOLIErO MAEHTUMHOCTE (MMM HaUMEHbLLETro NoKa3aTens AnA MCXo[Ho-
ro geuraTens):
- MOLLHOCTE CUCTEMBINOKA3ATENk N0AaYM TONMNBA Ha TaKT Bnycka'), cornacHo auarpamme(am) Homep

b.2 BuiGopucxogHoro gsurarens

B.2.1 McxoaHblil ABUraTens cepud asuratenei BelGMpaloT ¢ NOMOLLLEH OCHOBHOMO KpUTEPUA — HaWGONbLIEHA LWK-
NOoBOH NOAAYM TOMNKMBAE NPKU MakCMMAaNbHOM KpYTALLEM MoMeHTe. Ecnin aea unu Bonee asuratenei UMeloT 0gMHaKoBbIe
OCHOBHBIE KPUTEPWUM, TO UCXOOHLIA ABUratTens oTGMpaINT, UCNONb3YA BTOPWUYHBLIA KPUTEPUA — HAWBONLLIYIO LMKNOBYIO
nogadvy Tonnuea npu HOMWHANEHOR YacToTe BpaleHun. B oTaensHBIX ClyYaax MOXHO JONYCTUTh, 4TC camblit HeGnaronpu-
ATHBIA cyyail yaensHoro BelBpoca oTpaboTaBLIMX ra3ce, NpoM3BOAMMBIX CEpUeil ABuUratenei, Haubonee NonHo xapakTe-
pU3yeTcA NyTeM UCNBITAHWA BTOPOro ABUraTens.

B aTom cnyyae moxeT GbITe 0TOBpaH JoNoNHUTENLHBIA ABUraTENb ANA UCNBITAHUA UCXOOA U3 XaPaKTEPUCTUK, KOTO-
pLle yKkazbiBaoT, YTO 3TOT ABUraTeNb MOXET MMETE HaUBLICLIWE YPOBHW BEIGPOCOB, MPON3BOAUMBIX OBUrATENAMM aHHOK
cepuu.

b.2.2 Ecnu gsuratenk, OTHOCALIMIACA K AaHHOW CepuM, UMeeT Apyrde nepemMeHHble XapakTepUCTUKK, KOTopble
MOTYT OKa3blBaTb BNIMAHMWE Ha BEIGPOCH 0TPaboTaBLIMX ra30B, TO 3TU XapakTepUCTUKM TakKe QOMKHEI BbITe onpegeneHrsl 1
yuTEHB! NpW BEIBOPE UCXOAHOMO ABUraTens.

b.3 MepeveHs cepruun gBUraTenei
B5.3.1 HaumeHoBaHWe cepun aBuraTenei
B.3.2 Cneuudmrkaumm geurateneil, OTHOCALMXCA K AaHHON CEpUU:

Tatbnuuya BA

. MuHMManeHas
HomuHaneHas HomuHaneHas MakcumaneHas MakcrmaneHbIiA
Tun Yucno . YacToTa BpalleHus
4YacToTa BpalleHus, nonesHas YacToTa BpaleHwsl, | KpyTALLMA MOMEHT,
ABUrATENS | UANWMHAOPOB 4 4 Ha XOMOCTOM XOOy,
MIH MOLHOCTE, KBT MIAH KBT -

MIAH

McxoaHelil gsuratens (nogpobHoe onucaHue B NPUNOKeHUA A)

" HenysHoe 3auepkHyTh.

14
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Npunoxenne B
{obAzaTenLHoe)

OCHOBHLIe XapakTepuCTukn TunoBe Cepl’lﬁHle ABMFaTEHEﬁ

B.1 OnucaHwve gBuraTensa

B.1.1 MpegnpuaTUE-U3roTOBUTEND
B.1.2 Kop gevratens npeanpuATUS-U3roTOBUTENA
B.1.3 Llukn: ueThipexTakTHbIR/ ARyXTakTHBIH )

B.1.4 OuameTp umnuHapa MM
B.1.5 Xoa nopwHa MM
B.1.6 Yucno 1 pacnonoxeHue LUIMHOPOB,

B.1.7 O6vem umnuugpos am3
B.1.8 HomuHaneHas YyacToTa BpalleHns MuH~"
B.1.9 MakcumanbHbBIA KpYTALMA MOMEHT H-m

B.1.10 CreneHbcxaTua?)

B.1.11 OnucaHune cucTeMbl cropaHua
B.1.12 YepTex (M} kKamepbl CrOpaHWA W rONOBKK NOPLUHA
B.1.13 MuWHMManbHoe nonepedHoe Ce4eH e BNYCKHLIX M BBINYCKHBIX OTBEPCTUIA MMmZ

B.1.14 CuecTema oxnaxgeHws

B.1.14.1 XXugkocTHan

B.1.14.1.1 XapakTepUCTHKA }KUOKOCTH
B.1.14.1.2 LiupkynsiLMOHHbIA HAcoe (bl): UMeeTcR/oToyTeTBYET !

B.1.14.1.3 XapaktepucTuku unu mapka (M} M Tun (bl} (B COOTBETCTBYIOWEM Ccriyyas}
B.1.14.1.4 NMepepaTouHoe YMcno (a} (B COOTBETCTBYIOWEM Criydae)
B.1.14.2 BozgywHan

B.1.14.2.1 Komnpeccop: umeetcal/otcyTcTeyeT!)

B.1.14.2.2 XapakTepucTuks unu mapka (u} u Tun (bl} (B COOTBETCTBYIOWEM Cry4yae)}
B.1.14.2.3 MNepepgaTodHoe yMcno (a} (B cOOTBETCTBYIOWEM Crydae)

B.1.15 Temneparypa, pazpelleHHan Npean pUATUEM-U3roToOBUTENeM

B.1.15.1 XuakocTHoe oxnaxageHue:

- MakcuManeHaa TeMnepaTypa Ha BelMycke U3 ABMraTens K
B.1.15.2 BozgywHoe oxnaxgeHue:
- KOHTPOMEHAasA TOYKa

- MakcuwMarnksHas TeMnepaTtypa B KOHTPOJILHOM TOUkKe K
B.1.15.3 MakcumansHas TeMnepaTypa Ha BLIXOAE M3 NPOMEXYTOUHOr0 OXNaanTensa (B COOTBETCTBYIOWEM Clyvas)
K

B.1.15.4 MakcumaneHaa TemnepaTtypa oTpaboTaBlwnX ra3oe B BeINYCKHO M TpyGe (ax) pAgom ¢ BeiBogHbIM chnaH-
Lem (amu) BeinyckHOro konnekTtopa (OB}

B.1.15.5 TemnepaTypa Tonnuea:

- MMHUMankbHas K
- MakcumansHasn K
B.1.15.6 TemnepaTtypa cmazku:

- MMHUMankbHas K
- MakcumarnsHas K

B.1.16 TypGokomnpeccop: I/IMeeTCF!/OTcyTCTByeT1 )
B.1.16.1 Mapka
B.1.16.2 Tun

B.1.16.3 OnucaHWe cucTeMbl (HaNpUMep, MakcMMarnsHOEe AaBneHWe, NepenyckHOR KnanaH B COOTBETCTBYHOLWEM
cnyyae)

;) HeHykHoe 3a4epkHyTE.
) Ykasatb A0NYCTAMOE OTKIIOHEHKE.

15
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WeHuA asuratens n 100 %-Hoi Harpy3ke

B.1.16.4 lMpomexyTouHBIA OXNaauTeNs! MMEETCH/OTcyTCTByET1 )

B.1.17 CucTema BNycka: MakCUMAanbHOE AONYCTUMOE PA3PEXKEHHUE HA BNYCKE NPKM HOMMHANBHOW YACTOTE Bpa-

KMa

B.1.18 BuinyckHas cMcTema: MakcMmalsHoe JonycTUMoe NpoTUBoAaBneHe oTpaboTasLunX rasos Npu HOMK-

HanbHOW YacToTe BpalleHus asuratens U 100 %-Hol Harpy3ke kMa
B.2 JononHuTenbHLIe YCTPOWCTBA Npenyn peXaeHNs 3arpa3HeHUs Bo3ayxa
(ecnu nmetoTCA)
Onucanue UW/unu cxema (CXxembl)
Oaeneuue’) unu guarpamma c cOOTRETCTRYIOLIMMA XapaKTEPUCTUKAMM kMa
B.3 MNopgauaTonnuBa
B.3.1 TonnWBHbLIA Hacoc
B.3.2 Cuctema BNpLICKUBAHWA TONNWBA HACOCOM
B.3.2.1 Hacoc
B.3.2.1.1 Mapka (v}
B.3.2.1.2 Tun (b1
B.3.2.1.3 Mpou3BOAMTENBHOCTE M3 1) Ha ofuH xop WnW UMKk Hacoca Npu___ MWH
NPy NOAHOM BMPLICKUBAHUW UMK WMarpamma ¢ COOTBETCTRYOLIMMU XapaKkTe pUcTUkamn
Wenonbayemblid MeToa: Ha ABdraTene/Ha HACOCHOM cTeHae
B.3.2.1.4 OnepexeHWe BNPLICKUBAHWA TOMMBA
B.3.2.1.4.1 Kpueas onepexeHuUs BNpbICKMBaHURA')
B.3.1.4.2 Perynuposka'l
B.3.2.2 MaTpybKn cucTeMbl BNPLICKMBAHMWA TOMNMBA
B.3.2.2.1 Onuna MM
B.3.2.2.2 BuyTpeHHWA guameTp MM
B.3.3 Cuctema BnpbIiCKMBaHWA TONNUBA hOpCYHKON
B.3.3.1 dopcyHka (1)
B.3.3.1.1 Mapka (1}
B.3.3.1.2 Tun (1)
B.3.3.1.3 JasneHue B MOMeHT oTKpeITUAT) UN AnarpaVma ¢ coOTBETCTBYIOLIMMM XapaKTEPUCTUKAMM __kMa
B.3.3.2 Perynatop
B.3.3.2.1 Mapka (1}
B.3.3.2.2 Tun (b1}
B.3.3.2.3 YacToTa BpalleH1a B MOMEHT Havana cpabaTsiBaHua npu nonHoi Harpyake!) MAH™!
B.3.3.2.4 MakcumanbHas yacToTa epallenus 6ea narpyaiu') MuH~"
B.3.3.2.5 MUHWMAanNbHaA 4acToTa BPaLLEHWS Ha XONOCTOM Xody Min "

TOMKaMm, UNK SKBUBaNeHTHbIE OaHHble

16

B.3.4 Cucrema nycka xonogHoro gsuratens
B.3.4.1 Mapka (n)

B.3.4.2 Tun (b1)

B.3.4.3 Onucanue

B.4 KnanaHHoe pacnpegeneHve

B.4.1 MakcumankbHblid X0 KNanaHoB W YINbl OTKPLITUA W 3aKpbITUA, onpegensaemMble N OTHOLWEHMWIO K MePTBLIM

B.4.2 NcxogHble WWnW perynupoBoYHLie 3a30pbl2)

1
) YKkaszaTh JONYCTUMOE OTKIOHEHHE.
HeHyxHoe 3a4epkHyTh.
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NpunoxeHwne I’
{obAzaTenLHoe)

npOTOKOH ncnbiTaHWA TUNa AgBUraTend
C BoCcnnamMmeHeHWeM OT CKaTHUA WnNn cepyun TUNOB ,quraTeneﬁl
Kak OoTAenbHbIX arperaTtoB B OTHOLWEHWN Bbl6poca BpeOgHbLIX BelleCTB

1 Mapka geuratens
2 Tun (b1} gBAraTens
2.1 CewmelcTBo gBUratensi

2.2 Twnbl, BKMNIOYEHHBIE B CEMENCTBO ABUraTenei

2.3 MNpowedWwnia UCNbITaHWIA TUN OBAraTens UnM penpe3eHTaTUBHLIA 0Gpasel ceMeidcTBa geuratenei -

3 B cooTBETCTBYIOWMX CNy4anax HaMMEHOBaHWe U aapec YNoNHOMOYEHHOTO NpeacTasuTeNns npeanpuaTUa-U3roTo-
BUTENHA

4 MakcumanksHo [onycTumMoe paspeXeHUe B0 BNYCKHOM KoNneKkTope KMa
5 MakcumansHo OonycTumoe NpoTUBEOOaENSHUE B BRINYCKHOM KONNEKTOpS kMa
6 MakcnmansHan [onycTumMan MOWHOCTh, I'IOTpeGJ'IHEMaﬂ O60py,E|OBaH nem gBUraTena:

NPOMEXKYTOUHaA HacToTa BpalleHn: kBT
HOMWHaNbHAA YacTOTa BpalleHNA kBT

7 QrpaHu4eHns Npyu UCNONL30BaHWK (ECNK UMETCA)

8 YpoBHUBLIGPOCOB BpeOHbIX BELECTB — 3HAYEHUSA, NOMy4eHHbIE NPU M3MEPEHUH Ha KaXKa0oM U3 BOCEMUW PEXUMOB
MCNbITaHUA:

CO r/(kBT-4)
CH r/(KBT - 4}
NO, r/(kBT-4)
BpeaHble YacTULLI r/(kBT-4)

9 NeuraTens, NpeacTasneHHbIA AN UCNbITaHUA
10 MecTo npoeedeHUA UCMLITAHWA
11 OdaTta npoBeAeHWA UCMbITaHWUA
12 Homep npoTokona ucneiraHus
13 JOKYMeHTHI: 3aNoNHEHHBIe Haanexallum obpasoM 3K3eMNNAPLI N0 NPUNMKEHUAM A U B; YepTeXn n cxembl
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NpunoxeHne [
(oBaAzaTencHoe)

Mpoueaypa NCNbLITAHUA

0.1 BeegeHwe
A.1.1 B HacToAWeEM NPUNOXKEHAA ONMCaH MeTod onpedeneHns BelGpocoB razoofpasHblX BpeOHLIX BEWEecTE U
BpPEAHBIX YACTUL, BHIASNAEMBIX ABUraTENs MK, NOAMEXAWMMA UCNBITAHWIO.

0.1.2 WecnuitaHue npoBogAT Ha ABUraTene, yCTaHOBMNEHHOM Ha UCMBITATENBHOM CTEHAE U COEAUHEHHOM C JUHAMO-
METpOM.

0.2 YcnoeuAa uenbIiTaHWA

[A.2.1 O6wue TpeGoBaHuAa

Bce nokasaTtenwu, oTHocAwmMecs k o6bemy M 06 beMHOM CKOPOCTW NOTOKa, PacCHUTLIBAICT NPY TEMNepaType OKpy>Ka-
towero eozgyxa 273 K (0 °C} n atmocchepHom gasnennn 101,3 kMa.

0.2.2 Ycnosua ucnbiTaHKWA geuraTens

0.2.2.1 WamepaioTabeonioThyio Temnepatypy T, K, Bo3ayxa, nocTynaiowero s ABUratens, W cyxoe atmocdepHoe
aasneHue pg, ka, a napameTp f, paccunTsizaloT no dopmynam:

- Ana asuraTenei Ge3 Hagaysa W ¢ HaaAYBOM

p _%(i]”
T op\298)

- anAa ,I]BHFaTEJ'Ieﬁ c Typ6OHa,D"D,yBOM WM oxnaxgeHuem unn Ges OXnaKgeHWA BNyCKaeMoro Bo3gyxa

N

0.2.2.2 DeAcTBUTENEHOCTL UCNbITAHWA

HToBbI oNbITaHMe BbiNe NPU3HAHO ASACTBUTENEHBIM, 3HAYEHME NapamMeTpa f, AoMmKHo cocTasnATe 0,96 < 7, < 1,06.

[.2.2.3 Oeurarenu c oxnaxaeHWeM Bo3ayxa

PerucTpyupytoT TemnepaTtypy oxnaxgarLwei cpedsl U TemnepaTypy nogasaeMoro Bosgyxa.

[.2.3 Cucrtema nogauv Bo3gyxa B ABUrarenb

Aeuratent gomkeH 6ol 0G0opygoBaH CUCTEMONW NOAa4M BO3OYXa, MMEIOLWEN BEPXHEE NpeAenbHoe 3HauYeHNe orpa-
HUYEHWUA NoAaqW Bo3dyxa, ykasaHHoe NpeanpuaTUE M-U3roTOBUTENEM ANA YACTOrO BO3AYXOCHUCTUTENA B yCNOBUAX paGoThl
OBUraTens, KOTOPLIE YKa3aHbl NpeanpUATUEM-MIrOTOBUTENEM M KOTOPbIE oBecneunBaloT MakcuMansHbBIA NOTOK BO3OyXa.

JonyckaeTca UCNONB30BaTh CUCTEMY ANA UCMBITAHWA OBUraTENEN BHYTPEHHErO CropaHua NpKu YCroBUM, YTO OHa
BoCnpou3eoauT chakTudeckue ycrnoeua paboTel gBAraTENs.

[.2.4 BbinyckHasA cucTema ABUraTens

WenuiTyemblid gBAraTents AomkeH 6eiTs 06opygoBaH BEIMYCKHOW CUCTEMON, UMEIOLEN BEPXHEE NPedenkbHOe 3HaYe-
HWe NPOTHMBOAABEHMA 0TpaboTaBLUMX ra30B, yKasaHHoe NpeanpUATUEM-M3roTOBUTENEM ANA YCNoBWUA paboTel ABUraTe-
nA, Npu KoTopbix oBecnedyMBasTca MakCUMAaNbHAA yKkazaHHaa MOLWHOCTb.

0.2.5 CuctemaoxnaxgeHuA

CucTtemMa oxnNaKoeHUA OBUraTena JoMmKHa UMeTs OCTAaTOMHYIO MOLWHOCTE ANA NogaepKaHua HopmansHoi pabo-
Yel TeMnepaTypbl ABUraTens, ykasaHHOW NpeanpuaTUemM-13roToBUTENEM.

[0.2.6 CmazouyHoe macno

XapakTepUCcTUKA CMa30oMHOro Macna, MCNonb3yeMoro ans UCnblTaHKuA, OMKHE ObITe 3aperncTpMpoBaHbl U npeg-
CTAaBNEHB!I BMECTE C PE3yNbTaTaMK UCTBITAHMWIA.

0.2.7 Tonnueo anAa UcnbiTaHWsA

Tonnueo oMmKHO COOTBETCTBOBATEL 3TANCHHOMY TONNUBY, cnpegeneHHomy B npunoxeHun E. LleTaHoeoe yncno u
coepxaHue cepbl 3TANOHHOTO TONNMBA, UCNOML3YEMOro ANA UCNbITAHWA, AOMKHE GbITh YKazaHbl B A5.1.

TemnepaTtypa ToNNMBa HA BXOAE B TONMUBHBIA Hacoc — 306 K — 316 K (33 °C — 43 °C).

0.3 MNpoeegeHMe NcNEITAHUA

[.3.1 MNopgroToBkKa hnsTpoB ANA oTGOpa npot

He menee yem 3a 1 4 oo McnbITaHUA Kaxablid ounsTp [Napy duneTpos (danee — napy)] NoMeLwatoT B 3aKpbITYIO, HO
He onedaTaHHYylo Yawky MeTpu, KOTopYIo, B CBOI oYepedt, NOMellaloT AN KOHAULMOHUPOBAHWA B Kamepy ANs B3Be-
wuBeaHus. B koHue nepuoga KoHAUMLAOHMPOBAHUA Kaxasld duneTp (Napy) B3BeLUMBAIOT U PEMMCTPUPYIOT OBLLYIO Maccy,
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3atem huneTp (Napy) XpaHAT B 3akpbiToi Yawwke MNeTpu unu B hunsTpogep:kaTene 0o TeX Nop, Noka oH He NoHagobutca ana
ncneTaHus. Ecnu unsTp (Napy) He UCNons3yIoT B TeYeHUe 8 4 Nocne ero U3BNev4eHA M3 Kamepsl ANA B3BeLUNBAHUA, TO
huneTp cnegyeT BHOBL B3BECUTE Neped UCNONb30BAHUEM.

[.3.2 YcraHoBKa uzmepuTensHore obopyaosaHua

MpuGopbl M NpoGooTHOPHWUKW yCTaHaBIMBAIOT B COOTBETCTBUW C TpeBoBaHUAMW MHCTPYKLWK No akcnnyaTauun. Mpu
MCMNOMbL30BaHUK CUCTEMBI pa3baBneHna NoMHOro NoToka Ana paszéasneHns oTpaboTaBWUX rasos K cUcTEME Npucoeau-
HAT BEIBOAALLYIO TPYGY rnylimTens.

[.3.3 BknrwueHue cnctembl pazGaBneHna u gBurarTens

BrntovatoT cucTemy pasbasneHus M ABuraTens, KOTOpbIA pa3orpesatoT o Tex nop, noka TeMnepaTypa U fasneHe He
CTaBUNU3UPYIOTCH NPKU MONHOA Harpy3ke U HOMWHAaNLHOW yacToTe BpalleHuns ([1.3.6.2).

[.3.4 PerynupoBaHue KoadpmumreHTa pazbaBneHus

MpoBOAAT BKNOYEHWE M NPOTOHKY CUCTEMbI oTGopa NPpof AWCNEPCHBIX HACTUL, B XONOCTOM PEXUME ANA MeToaa ¢
ucrnonb3oeaHuem ogHoro unsTpa (hakynsTaTUBHO ANA MeTOAa ¢ UCNONL30BAaHMEM HEeCKOMLKUX hunsTpoB}). Mexon-
HbliA yPOBEHB AWUCTEPCHBIX YACTUL, pa3GasnAloLLEero BO3AyXxa MOXeT GblTb OnpedeneH NyTem nponyckaHus paséaensaowero
BO3Ayxa vYepes hunsTpsl AN BpeaHbLIX YacTUL,. Ecnn ncnonsayoT oThUNbLTpoBsaHHEIA pa3tasnalowMid o3y X, TO 0QHO U3Me-
peHUe MOXKHO NPOBOANUTE B Ntoboe Bpems: A0, B TEYEHUE UNK Nocne UcnbITaHuA. Ecnu paabasnaowmi Bosayx He hunsTpy-
0T, TO U3MEPEHUA NPOBCOAT HE MEHEE TPexX pa3 — Mocne BKMIYEHWA, A0 OTKMIOYEHUA U B MOMEHT, COOTBETCTBYIOLLWA
NpBNU3NTENEHO CepeanHe LUKNA, a8 NONyYEHHbIE 3HAYEHWA YCpeaHALOT.

Pasbaengatowmin Bozayx perynupytoT Takum oGpasom, 4ToBbl Nony4uTs MakcuMansHylo TeMnepatypy unesTpylowein
noeepxHocTH 325 K (52 °C) unu Huke B KawdoM pexxume. O6wnin koaddpuumeHT pasbaBneHna JOMKeH COCTaBNATE He
meHee 4. [ina meTogac ucnone3csaHwem ogHoro counsTpa B chunbTpe Nnogae pKUBataT NOCTOAHHOE COOTHOLIEHWE pacxopa
noToka npob nomacce U pacxofa pasztasneHHbix oTpaGoTaBLUMWX ra30B No Macce A4 CUCTEM C NOMHbIM NOTOKOM BO BCEX PeXu-
max. 3TO COOTHOLIEHWE Macs JOITKHO HaX0aMTECA B Npegenax+ 5 %, 3a uckniodeHnem nepesix 10 ¢ B kaxgom pexuve Ana
CUCTEM, HE UMEIDLLIMX PEXKMME XONOCTOR NPOTroHKW. Ang cucTem pasGasneHus YacT NOTOKa B criyvae NpUMeHEHUA MeTo-
Aa, npefycMaTpuBaloLLEero UCNonbk3osaHne ogHoro huneTpa, MaccoBbld pacxod NoToka B hunsTpe formkeH GuITs NocTo-
AIHHBLIM B Npefenax + 5 % B KaXOoM PeXUME, 38 UCKMIUeHUeM NepBbix 10 ¢ B KaXkA0M PExXUMe AN CUCTEM, HE UMELLIMX
peXuMa XONnoCTON NPOrcoHKN.

Ana cuctem koHTpona koHueHTpauuu CO, unu NOy, B Hauane 1 B KOHUE KEKAOTO UCMIBITAHWS NPOBOASAT UMEPEHUe
copepxanua CO, unu NOy B pasbasnaioulem soagyxe. 3Hadenna oHosoi koHugHTpaum CO, unu NOy B pas6as-
NSAI0LLEM BO3YXE A0 U NOCTE NPOBEAEHUS UCTBITAHWS JOMKHL HaxoauTbes B npeaenax 100 MaH T unn 5 mnn—1 coor-
BETCTBEHHO.

Mpwr UCNONE30BaHMW CUCTEMBI aHaNM3a pa3basneHHbIX oTpatoTaBLLUMX ra30B COOTBETCTRYIOWYI0 (DOHOBYIO KOHUEHTpa-
Luio cnpedenaAloT nyTem oTeoda npob paztaensAowero Bo3ayxa B kKamepy Ana npol B Te4EHUe BCEro UCMbITaHWs.

MocToAHHYIO (He B Kamepe) hOHOBYO KOHLEHTPaUUIo MOXHO M3MEPATE HE MeHee Tpex pa3 — B Hayane, KoHUE U B
MOMEHT, COOTBETCTBY IO WA NPUGIM3UTENEHO CEPEAMHE LIMKNA; NONy4eHHbie 3HavYeH WA ycpeaHAoT. Mo 3aABKe npeanpus-
TWUA-U3roTOBUTENS U3MepeHWe (POHOBOW KOHLEHTPALMMW MOXKHO HE NPOBOAUTS.

0.3.5 NoeepkaaHanuaaTopoB
AHanuzaTtopbl BbIBpOCOB yCTaHABNUBAKOT HA HYMb U NOBEPSIOT.

0.3.6 Unkn nenbiTaHuna

0.3.6.1 McnbITaHWe ABMraTens Ha AUHAMOMETPUYECKOM CTEH e NPOBOAAT B COOTBETCTBMM C YKA3aHHbBIM B Tabnu-
ue A.1 uMknom, cocToAW MM U3 BOCEMU PEXUMOB!

Tabnuua 0.1

Homep pexkuma Yacrora BpaweHns Harpyska, % KoadhdpmumeHT BECOMOCTH peskuma
1 100 0,15
2 75 0,15
HomuHansHas
3 50 0,15
4 10 0,1
5 100 0,1
6 MpomexyTouHasn 75 0.1
7 50 0,1
8 MWUHMUMaNbHBIA XONOCTON X0, — 0,15
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[.3.6.2 Nogroroska geurarens
Pasorpes gsuratens nNpoBoAsT NpPWM HOMUWHANLHOW 4acToTe BpalleHWAa WM NONHOM nogade Tonnuea ana crabu-
nM3aLuKM NapameTpoB OBAraTeNs B COCTBETCTBAM C UHCTPYKLMEN NpeanpuaTUA-U3roTOBUTENS.

Il pAMedHaHHE — I'Iepmo,q NOAroTOBKW ABUratens A0IMKEH Takke NCKNIDYAaTh BO3MOKHOCTb BNUAHUA OTNOXEH WA
B BbII'IyCI{HOIﬁ CUCTEME B Xode npeabiaylero UCnblTaHWA. IMeeTca Takke obazaTensHbIA nepuog cTabunusaummn Mexay pe-
KUMaMKH UCNbITAaHWUA, LeNb KOTOPOro — CBECTHU K MUHUMYMY B3aWMMHOE BITUAHNE PEXUMOB.

[.3.6.3 NocnepoBaTtencHOCTE NPpOBEASHUA UCMNBITAHMA

MpucTynatoT K nocnegoRaTebHOMY NPCBEAEHWIO UCMBITAHWA. MecnblTaHue NpoBoasT B NOpAAKE CNenoBaHUS PEXU-
MOB (0T NEPBOro A0 BOCEMOrQ), yka3aHHbelX B [1.3.6.1.

B TeveHWe KaKOOro pexuma LMKIa UCMbITaHWs Nocne NepBoHavYanbHOro NepexogHoro Nepuoaa oTKNoHeHUe oT
YCTAHOBMNEHHOW YACTOTHI BpaLlEHUs JOMMKHO HaxodWThcA B npegenax + 1 % HOMUHANBHOW YacTOThl BpaLIEHWS UMK
+ 3Mun— 1 B 3ABUCUMOCTH OT TOTO, KaKoe 3HaYEHWE BoMbLUE, 38 UCKTIONEHMEM MMHAMANBHOM YaCTOTH Bpalle HUA XonocTo-
ro xoda, 3Ha4eHue KaTOPor JOIKHO BbITh B Npegenax oTKNOHEHWA, ykazaHHbIX NpeanpuaTMemM-narotosutenam. OTKNOHEHWe
0T YKa3aHHOro KpYTALEro MOMEHTA J0ITKHO BbITh TakMM, YTOGEI CpefiHes 3HaYSHUE B Te4EHWE NepUoa U3MEPEHWIA Haxo-
aunoce B nNpedenax + 2 % HaubGonblWero 3Hav4eHHa KpyTAWEro MOMeHTa Npu CooTBETCTRYHOLWEM CKOPOCTHOM pPeXUMeE.

Ans kaxgoro pexxuma Heo6xoguMo oTBOAUTE He MeHee 10 MuH. Ecnu npu ucnelTaHuK gsuraTtens TpebyeTcn 6onee
AnuTenkHbIA Nepuod oT6opa Npo6 Ans nony4eHUs 4oCTaToMHOW MAcchl BpeOHbIX YACTUL, HA uamepsiowem hunsTpe, To
ANUTENBHOCTE UCMBITAHUA MOXKET BbITE yBENUYEHa HA HEOBXOAUMBINA NPOMEXYTOK BPEMEHN.

AnUTensHOCTE peXUMa PErUCTPUPYIOT B NPOTOKOME UCMBITAHUS.

KoHUeHTpauny BpeaHeIX BellecTs B oTpaboTaBLWIWX razax AoMKHbI BbITh MAMEPEH b, U UX ZHAYEHUSA JOMKHbI BBITh
3aperucTpUpoBaHbl B TEMEHWE NOCNEAHUX 3 MUH pexuma.

3aBeplieHne oTBopa Npod BpeaHbIX YacTWL 4OMMKHO COBNaAaTh G 3aBepLUeHMEM U3MePeHUs razoobpaszHblX BuIGpo-
COB W HE OOJDKHO Ha4YMHATLCA paHee QOoCTUKEHUA cTabunuaauum paboTel ABUraTens B COOTBETCTBUM G UHCTPYKLMEN
nNpeanpuUATUA-M3roTOBUTENA.

TemnepaTtypy TOMNUBA WU3MEPAIOT HA BXoAe B TONMMBHBLIA HACOC WM B COOTBETCTBUM C WHCTPYKUMEW npen-
NPUATUA-U3rOTOBUTENA, MPUUEM MECTO M3MEPEHUS PErUCTPUPYHOT.

[.3.6.4 NokazaHWA razoaHanusaTopa

MokazaHuWA razoaHanu3aTopa perMcTpUPYIOT G NOMOLLLIO NTIEHTOYHOMO CamMonncLa MM 3KBUBANEHTHONW CUCTEMBI
perucTpaurn gaHHbIX, Npudem oTpaboTaBLUMIA ras JoIBKeH NPOX0OQMTE Yepes razoaHanuaaTopbl No KpaiHed Mepe B TeUeHUe
nocneaHux 3 muH kaxgoro pexuma. Ecnn ana uamepenun paspexenHblx CO n CO, ucnoneayeTtca kamepa ans npo6
(cm. 1.4 4 pononuenns 1k npunoxkenuio fl}, To npoba gomkHa GeiTe oToGpaHa B kamepy B TEHEHUE NOCNEAHUX 3 MUH K&K 0-
ro pexuma, NpoaHanu3MpoBaHa, U pesyneTaThl aHanu3a AoMmKkHel GbITs 3aperucT pUpoBaHbI.

[.3.6.5 O16op npoG BpeaHLIX YacTHY

OT60p Npo6 BpegHbIX YACTUL, MOXET BbITh NPOBEAEH MO METOAY C UCNONb30BaHUEM 0 HOMO hUNLTpa UNKU No MeTo-
Oy C UCMonNb30BaHWEM HecKonbkux ouneTpoB (cM. 1.5 gononHeHus 1 K npunoxexuio O).

Mockonbky peaynesTaTteloT6opa npod aTUMUM MeTo4aMWU MOTYT HECKOMBKO OTNUMYATLCA APYT 0T ApYra, TO NPUMEHEH-
HbIA MEeTOA YKa3blBaT BMECTE C NOMyMEHHBIMU Pe3ynbTaTamu.

[nameToga cuMcnons3oBaHMem ogHoro puneTpa koadd UL MeHTH BECOMOCTM KaXO0ro pexuma, ykasaHHbIe B Npo-
Lueaype LMKa MCnbITaH WA, JOMKHBI BbITh YUTEHbI NPK oTGope Npob NyTem perynupoBaHua pacxoga notoka npob u (Mnu}
BpemeHuW oTbopa Npob cOOTBETCTBEHHO.

MpoBel cnegyeT oTOMpaTEL Kak MOXKHO NO3XKe B TeYEeHMe KaKgoro pexkuma. Bpemna ot6opa npof gomkHo cocras-
nATL He meHee 20 ¢ AnA MeToAa ¢ Ucnonb3oBaHuem ogHoro huneTpa U He MeHee B0 ¢ AnsA MeToaa ¢ UCMONb30BaHUEM
Heckonbkux chunbTpoB. Ans cUcTeM, HE UMEIDLLIMX PEXUMA XONOCTON NPOroHKK, Bpems oT6opa npo6 Ha peXXnM JoMmKHO
COCTaBNATE He MeHee 60 ¢ ANA MeToAa C UCMNOMNb30BaHWEM OOHOTO UMM HECKONbKMX hUnbTPOB.

[.3.6.6 Ycnoewua paGotLl gBuratens

YacToTy BpalleHUsA ABUraTens, Harpyaky, TEMNepaTypy BO3AyXa Ha BMYCKE U NOTOK 0TpaBoTaBLUMX ra3os U3MepsioT
AN Kakgoro pexuma nocne ctaéunuzauum paboTel geAraTens.

Ecnun uamepuTh NoTok 0TpaboTaBLuMX ra3os MU pacxomd Bo3ayxa, NOCTYNaloWero B 30Hy ropeHus, a Takke noTpeb-
TNeHWe TONNKUBa HEBO3MOXKHO, TO 3HAYEHWUS 3TUX NoKazaTenel paccUUTHIRAIOT, NPUMEHAS MeToR onpedeneHus cogepxa-
HWA yrnepoaa W kucnopoga (cm. 1.2.3 gononHeHuna 1 k npunoxenuio A).

TNMioBble QONONHUATENBHBIE faHHbIE, HeOOX0AUMbIE ANA PpacHeTOR, PErUCTPUPYHOT (CM. 1.1 1 1.2 AONOMHEHUA 3 K Npu-
noxeHuo A).

0.3.7 MNoBTOpHasA noBepKa aHaNM3aTopoB

Mocne npoBedeHUA UCMBITAHAA MO ONpedeneHuto BpeaHbix razoofpasHeix Beibpocos oTpatoTasLuMx ra3os gna
NOBTOPHOW NOBEPKW MCMONL3YIOT HYNEBOKW NOBEPOUHBIA a3 M TOT XKe KanuBpoBoUHLIN ras. Pe3ynsTaTtel UCNbITAaHWA CHUTAOT
NpUEMNEMBIMU, ECMU PACXOXKASHUE MEXOY ABYMSA 3HAYEHUAMU M3MEPEHHBIX NoKa3aTenel cocTarnseT MeHee 2 %.
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HononHeHne 1
{obAzaTenLHoe)

Mpoueaypbl NpoBefeHU U3MEPEHUIA U oTBopa npod

1 [nA uaMmepeHuns cogepKaHus BpedHblX BeLecTB, BelAenaemMblx ABurateneM, npegocTasNeHHbBIM AN UcnbITa-
HWA, NPUMEHAIOT MeTOAEI, CNMCaHHbIe B AONCNHEHUW 4 K npunoxeruto [. B HikecneaytowMx nyHKTax npUBegeHo onuea-
HWe pekoMeHdyeMbIX aHanuTMYeckUx cMCTeM A1 BeIGPOCoB razoobpasHelx BpedHblx BelwecTs (1.1} M pekoMeHOyeMbIX
cuctem pasBasneHus u oTBopa BpegHbIX YacTuy, (1.2).

1.1 Cneundrmkaynm guHaMmemeTpa

AnA npoBegeHusA uMkna ucneimadus no J.3.6.1 ucnonbayoT AMHaMoMeTp ANS UCMBITaHWA ABUraTeneil ¢ cooTee-
TCTEYIOLAMUN XapakTepucTukamu. Mpubopel ANA U3aMepeHUs KPYTSLLEro MOMEHTa M HACcTOThl BPaLleHUs JoIKHBI NO3BO-
NSATH M3ME PATE MOLHOCTE Ha Bany B 3agaHHblx npegenax. MoxeT noTpeboeaThes npoBedeHUE A0NONHATENLHBIX pACHSTOR.

TOYHOCTE M3MePUTENbHBIX NPUBOPOB AomkHA BTk Takoi, YTOGLI OHA He NpeBbllana MakCUManbHO OONYCTUMblE
OTKNOHEHMWA, YKka3aHHble B 1.3.

1.2 PacxopoTpaGotaBlunx razoe

Pacxop oTpaboTaBslux razos onpegenanT 0QHUM M3 MeTOO0B, YKkasaHHbiX B 1.2.1—1.2.4.

1.2.1 Metoa HenocpeacTEEHHOMO U3MepeHUA

HenocpencteeHHoe uamepeHue pacxofa oTpaBGoTaBLUMX ra3oB BEINOMHAT € MOMOLLLID PACcXOA0MEPa UM SKBUBA-
NEHTHOM U3MepUTENEHON cUcTeMBI (NogpotHo cM. MCO 5167 [2]).

MpumeyaH e — HenocpeacTeeHHoe U3MepeHUe pacxoda BpeaHblX rasooBpasHbix BEWECTE ABMNAETCH CIIOXK-
HOiA 3agaqei. CnegyeT NPUHUMATE Mepbl NPE0OCTOPOXHOCTU ONA YCTPAHEHUA NOrpeLlHocTed M3aMepeH s, kKoTopble BeayT
K MCKEKEHUID 3HAYEHWNA BLIBpOCOB.

1.2.2 Mertog naMepeHus pacxofa Bo3gyxa v Tonnvea
Mcnonke3yloT pacxogomepsl BO3dyxa M TONNMBA, NOrpelUHOCTL KOTOPbIX YkasaHa B 1.3. Pacxog oTpaboTaBLunX rasos
paccuUMTLIBAIT criegytowmnm oGpazom:

Goynw = Carw * GrygL (ANA Macehl BNaxHbIX 0TpaGoTaBLIMX ra3os)
nnu
Feyun = Varw — 0.766 G ) (ANA obbema cyxux oTpaboTaBLIUX ra3os),
unm
Vesuw = Varw + 0,746 G | (AN o6bema BnakHbIX 0TpaboTaBLLKMX ras3os).

1.2.3 Mertop onpegeneHUs cogepaHuA yrnepoga
PacueT maccel oTpaboTaBLunx ra3cs no noTpefneHuio ToNnMea ¢ UCNoNb30BaHUEM MeToAa oNpeaeneHua cogep-
WaHWA yrnepoga npusegeH B AOMNONHEHWA 3 K NpUNokKeHno 1.

1.2.4 Cucrema pazbaBneHWs NONHOro NOTOKA OTpaGoTaBLINX razoB

Mpy ncnonk30BaHM GUCTEMBI Pa3baBNeHUs NONHOro NoToka 0Bl pacxod oTpaboTtaswnx rasos Gromw. Vrotw
namepAoT ¢ nomMowbio PDP unu CFV (1.2.1.2 pononHenua 4 K npunoxkeHuno ). NMorpellHoCTe M3MEPEHUA J0MKHE COOTBE-
TcTBOBaThL TpeGoBaHuamM 2.2 gononHeHus 2 k npunoxkernuio A.

1.3 MorpeliHocTs

Kanubposka Bcex M3MepuUTeNbHBIX NpUBOPOR AOMKHA COOTBETCTBORATE TpEBOBAHMAM HALMOHAMNBHBIX (MeXayHa-
pOOHbIX} CTAHAAPTOB, a Takke cnegyownm TpebosaHuAM ( Tabnuua A.2):

Tabnuua 0.2

Ronyctumoe otknoHenne cﬂijl'ljc{z;i:ges WMHTepean kanubpoBKK
MsmepﬂeMaH BEIM4YKHa OT MaKCHMAarneHOro P P !
SHAYEHMS COOTBETCTBUK C MEC
NCO 3046-1 [1]
1 YacToTa BpaweHus +2% +2% 3
2 KpyTawmia momeHT +2% +2% 3
3 MowWHocTk +2%"D +3% —
4 Pacxof Tonnuea + 2% +3% 6
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Oxotdanue mabn. f.2

Honyctumoe
HonycTumoe oTKNoHeHne
OTKNOHEHWE B MHTepBan KanubpoBKK,
VISMepﬂeMaﬂ BenudmnHa OT MaKCUManbHOro
AHAYSHUS COOTBETCTBKK C mMec
WUCO 3046-1 [1]
5 YaeneHblil pacxod Tonnuea — +3% —
6 Pacxop Boagyxa +29%" +5% 6
7 Pacxop oTpaBGoTaBLIMX ra3os +4 %" — 6
8 TemnepaTypa oxnaguTens +2K +2K 3
9 Temnepatypa macna + 2K +2K 3
10 OdasneHune oTpaboTaBLLIKX razoB +5% +5% 3
11 PazBaBneHuve Ha BXoOHOM OTBEP-
CTWUW KomnnekTopa +5% +5% 3
12 Temnepatypa oTpaboTaBlIMX rasoe +15K +15 K
13 TemnepaTypa nogagaeMoro so3gy-
xa (Bozgyx, NOCTYNaloLWWi B 30HY ropeHunn) +2K +2K 3
14 ATtmocdepHoe gaBneHue +0,5% +0,5%
perucTpupyemoro
aHaveHun
15 BnaxHocTb nogasaemoro Bozgyxa
(oTHOCUTENLHaS) +3% — 1
16 TemnepaTypa Tonnuea + 2K + 5K 3
17 TemnepaTypa B CMECUTENLHOM Ka-
Hane +1,5K — 3
18 BnaxHocTs pazGasnAiowero so3gy-
xa +3% — 1
19 PazBaBneHHblit noTok oTpaboTas- + 2% 24 (yacTUIHBIN
LUMX ras3oB perucTpUpyemMoro — pacxof)} (MonHbBIA
aHa4veHus pacxon)?
) PacueTbl BLIGPOCOB OTPaBOTaBLIMX FA308 B HEKOTOPLIX CIIY4asAX ONUPAIOTGH Ha pasHble MeTOAb M3MepeHus
W (MU} npoeedeHun pacueToB. 3-3a orpaHudeHHbIx oBLLIMX AONYCKOB ANA pacyeTa Buibpoca oTpabGoTaBUMX razoB
JONYCTUMbIE 3HaYEHWs] HEKOTOPbIX NapamMeTpoB, UCMOMb3YEMbIX B COOTBETCTBYHOLWMX YPaBHEHUAX, OAOMKHbBI GbiTh
MeHbLUE, YeM JOoNYCTUMbIE OTKNIOHEHUSA, NpuBeaeHHble B MCO 3046-3 [3].
2) CucTeMbl G NOMHBIM NOTOKOM — NOPLUHEBOH Hacos CVS Unu Tpy6Gka BeHTYPH ¢ KpUTMYECKAM PaCcCXOA0M — Ka-
nuGpyloT Nocne NepBoHavansHOM YCTAHOBKW B TEYEHWE OCHOBHLIX anepauui No yxody Unu no Mmepe HeoBxoaumocTuy,
Kak ykasaHo B cucteme noesepku CVS, onucanue kotopol npueedeHo B 1.4 gononHenus 4 k npunoxkexuio 1.

1.4 OnpegeneHne razoo06pazHLIX KOMNOHEHTOB

1.4.1 Obwwne cneundMkaunmn razoaHanuaaTopa

JuanascH uaMepeHus razcaHanv3aTopoB fomKeH BbITe TakuM, YToBbl 3HaYeHWe KOHLEHT pauui Haxcaunocs ot
15 % po 100 % nonHoR Wkankel.

Ecnu Best Wikana cocTasnseT 155 Moy~ (nnu Mk C)unnu meHee UNK eCrMUCNONE3YI0T CYATHIBA IOLLIME CUCTEMBI
(koMNbIOTEpBI, HAKONUTENWU AaHHBIX), KoTopble oGnaganT TpebyemMol TOUHOCTEIC U paspeluaowan cnocoBHOCTL KOTOPbIX
cocTaBnAeT He MeHee 15 % nonHOoM WKankl, TO NpUeMNeMOol TaKkke CHMTAIOT KOHUEHTpauuio MeHee 15 % NonHoi Wwransl.
B atom cnyqae HeoBxoguma gononHutensHan kanubpoeka gns ofecneqeHus TOMHOCTU KaNUGpoBOYHBIX KpUBbIX (1.5.5.2
JONOMHEHUA 2 K npunoxeHuo ).

YpoBeHb anekTpomMarHUTHOH coBmecTUMocTH (EMC) 06opygoBaHna AomKkeH GbiTk TAKUM, 4TOOLI AONONHUTENBHBIE
norpewHocTy BN cBeAEHBI K MUHUMYMY.

1.4.1.1 MNorpelWHOCTE N3MEpPEHUA

O6as norpellHOCTL M3MEPEH WA, BKIIOYAA NEPEKPECTHYIO YyBCTBUTENLHOCTL K APYrMM razam (cm. 1.9 gononHe-
HWA 2 k npunoxeruio 1}, He omkHa npeBblwaTs + 5 % perncTpupyemoro s3HaqeHuA unu 3,5 % nonHoM Wkansl B 3aBMCHMOC-
TW OT TOTO, Kakoe 3HaueHWe MeHblue. [N KOHUEHTpaUuMu MeHee 100 MIH—! MorpelHocTe U3MepeHus He AomKHa
npesbiWwaTh + 4 mrn 7.
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1.4.1.2 NoBTOpREMOCTEL PeE3ynbLTaTOB

MoBTOPAEMOCTL, ONpeaeneHHas kak cTaHgapTHoe oTknoHeHue 10 nocnegoBaTenbHbIX NOKa3aHWA Ha COOTBETCTBRY-
HOLWMA KanUBpoOBOYHBLIA ras, ysenuyeHHoe B 2,5 pasa, He JomkHa npeBbiwaTh + 1 % KOHUeHTpauMu NoNHOA Wkansl Ans
kaxporo auanasona seiwe 155 man~" (unu man=" C) unm + 2 % kaaoro gwanasona Hwke 155 mnn~" (unu man=" C).

1.4.1.3 Wym

MakcumaneHas YyBCTBATENBEHOCTEL aHANWM3ATOPA HA HYNEBOW NOBEPOMHBLIA UMW KANUMBPOBOYHLIN 23 B TeYeHWe
nwboro nepuoga B 10 ¢ He OoMmKHA NpeBRIWATE 2 % NONHON WKankbl Ha Boex MCNoNb3yeMblX AManaioHax.

1.4.1.4 CwmelleHHne HyNA

CwmelleHWe HyNA BTeMeH e Neproaa B 1 4 0OMKHO COCTaBNATE MeHee 2 % NOMHOM LKAk Ha CAMOM HWU3KOM UCNOMb-
3yeMoMm auanasoHe. Hynesyto YyBCTBUTENBHOCTL ONPeAensoT KAK CPeaHIo YYBCTRUTENBHOCTE, BKMOYAA LYM Ha HYNeBo i
NOBEPOYHBIN ras B TeueHue 30-cekyHaHOro MHTepBeana.

1.4.1.5 KanubposouHoe cMelleHue

Kanu6posouHoe cMellleHue B TedeHWe neproaa B 1 4 J0KHO COCTaBNATE MeHee 2 % NOMHO A LWKANLI HA CaMOM HWA3-
KOM UCNOMb2yeMomM aManazoHe. KanuGpoBoUHbIA MHTEPBAN ONPEAENAIT KakK pasHULy KanubpoBOUHO W YYBCTBATENEHOCTH
W HYNEBOW YyBCTBUTENLHOCTW. KannBpoBoYHYO YyBCTBUTENLHOCTL ONPEASNAIOT KaK CPEAHIOI YYBCTBUTENBHOCTL, BKITIO-
yas Wym, Ha kanuBpoBo4HbIA ra3 B TeueHne 30-cekyHgHOTO UHTEpPBanNa.

1.4.2 Cywkarasa

GakynbTaTMBHOE YCTPOMCTBO ONA CYLUKK raza (yaaneHus oAbl M3 npo6bl) AOMKHO 0Ka3blBaTh MUHUMAanNeHOE BO3-
OEeACTBUE HA KOHLEHTPALUMIC U3MepaeMblX ra3os. CyLllka ¢ NOMOLWbIC XMMUYECKUX CPEACTB HENMpUEMIEMA.

1.4.3 TNazoaHanuaaTopbl

B 1.4.3.1—1.4.3.5 HacTosALWero 4ONOMHEHWA U3NOXKEHB! MCNOMNb3yeMble MPUHLMNLI U3MepeHHA. MoapobHoe onuca-
HUE CUCTEMbI U3MEPEHWA NPUBEAEHO B AONONHEHWUN 4 K npunoxeHuio J.

Wamepaemble rasbl aHANU3UPYIOT € NOMOLBI0 YKa3aHHBIX Huke npuBopoBs. [AnAa HenuHeAHbIX razoaHanM3aTopoB
JonyckaeTca UCNONb30BaHWE NUHERHLIX Lenei.

1.4.3.1 Ananua cogepxaHusa okcuga yrnepoga CO

Ana aHanuaa cogepkaHua okcuda yrnepoga NpUMEHSAIOT razoaHanu3atop HegWcnepcuoHHoro MHdbpakpacHoro
NDIR a6copfBunoHHoro TUna.

1.4.3.2 Ananua cogepxanua guokcuga yrnepoga CO.,

Anfaananuaa cogepXaHua guokcuaayrnepoga npUMeHA0T razoaHannaaTop HegucnepecUoOHHOro MHbpakpacHoro
NDIR a6cop6umoHHoro Tuna.

1.4.3.3 AHanuz cojepxarns kucnopopa O,

Anga ananvaa cogepkKaHuaA KMcrnopoaa NpUMEHAINT aHanuM3aTop TUNa napaMarHuTHoro getektopa PMD unu gatuumk
C UCNOMbL30BaHUEM AMOKCMAA LMpKkoHUA ZRDO, unu anekTpoxumMmudeckuin gatumnk ECS.

1.4.3.4 AHanus cogepxaHua yrnesogopogos CH

Ana aHanuza coaepxaHua yrnesoqopoaos NPUMEHAOT razoaHanunatop TMNa HarpeeaeMoro nnamMmeHHo-MoH u3a-
LuWoHHoro getektopa HFID, cocToAlWwMiA 3 geTekTopa, KnanaHoBs, cUcTeMbl TpyGoNpoBOdOR U T. 4., HAarpesaeMblil Takum
oBpaszom, yTobbl NnogaepKUBaTL TEMNEPATYPY rasa Ha yposHe (463 + 10) K [(190 + 10} °C].

1.4.3.5 Ananua cogepxanus okcupgos aszota NO,,

Ans aHanuaa cogepXaHua OKCUAOB a30Ta NMPUMEHRAIOT razoaHanu3aTop TUNa XeMUNIOMUHECLLEHTHOIO AeTekTopa
CLD unu Harpesaemblil XeMUNIOMUHECLEHTHBIA AeTekTOp ¢ NpeoGpasosatenem NO./NQ, ecnu uamepeHUa NposoaaT Ha
CyX0l ocHoBe. Ecnu namepeHua NnpoBogAT Ha BNaXHON ocHoBe, To UcnonkaytoT HCLD ¢ npeobpazosatenem, noggaepxu-
BalOLWKMM TeMNepaTypy Boiwe 333 K (60 °C), n ecnn coGniogaloTcs yenosuA npoBepky Ha ¢Boit no Boge (1.9.2.2 gononHe-
HUA 2 K npunoxeHuto A}

1.4.4 OtBop npod BLIBpOCOR razoobpasHbIX BpeAHbIX BEWEeCcTE

Mpo6ooT6opHukK Ana razooBpaszHbIX BpedHbIX BELECTB yCTAaHABNUBAIOT Ha paccTOAH UMW He MeHee 0,5 MunuHa pac-
CTOAHWM TPEeX AMaMeTPOB BbINMyCKHOW TpyG bl B 38 BUCMMOCTM OT TOrO, Kakoe 3HadeHue Gonblie, nepeq BLIMYCKHBIM OTBEP-
CTUEM CUCTEMEI BbIMyCcKa oTpaGoTaBLIMX ra2os, &CNM BOIMOXHO, U OOCTaTOMHO BNM3Ko K ABurartento, gns Toro 4Tosh!
TemnepaTypa oTpaboTaBWKX rasos B NpobooTGOpHUKE cocTarnAna He MmeHee 343 K (70 °C).

Ana ueneiTaHUa MHOrOLMNUHAPOBOrO ABUraTENs, UMEIOLLIErO BLIMYCKHOR KONNEKTop, BXo4 npoGooTOopHMKa NoMeLla-
0T Ha JOCTATOMHOM yOaneHud Takum obpazom, uTobel Npoba oTpakana cpedHWiA BeIBpoc oTpaboTaBLUMX razos W3 BCeX
LUNMHOPOE. B MHOrOLWMNMHOPOBLIX ABUraTensax ¢ HECKONEKUMU BBINYCKHBIMU KONMEKTopamn, Hanpumep V-06pasHblid ABU-
raTens, pazpelaeTca oTéMpaTs Npoy U2 KaXKAOro BRIMYCKHOIO KONNEKTOpa 0TAENEHO M pacCUUATLIBATE CpeaHui BelGpoc oTpa-
GoTaBwux razos. MoryT 6bITe NpyMeHeHB! APYrMe MeETOoALI, ECNKM A0KA33aHO WX COOTBETCTEBUE BhILLIEYNOMAHYTHIM METOAaM.
Anga pacyeTa BLIGPOCOB razooBpasHiIX BpeOHbIX BEWEecTs cneayeT UCNonbaosaTe oBLWKMA pacxod oTpaBoTaBLMX rasoe no
macce.

Ecnu Ha cocTae oTpaboTaBLIKMX ra3oB okasbiBaeT BNUAHME Nobana cuctema (yCTPOWCTBO} nocneayoweil o4ncTkr
oTpaboTaBwWMX ra3os, To 0TEGMpaTe NpoGel 0TpaGoTaBLWKUX ra3os cneayeT B MecTe, PacnofIoXeHHOM A0 aTOro yCTPOoM-
cTBa. Ecnu gnsa onpeAeneHua cogepaHusa BpeaHbIX YacTUL, UCNONB3YIOT CUCTEMY PaspekeHWs NONHOro noToka, To
cofepkaHue BbIGpocoB razoofpasHblX BpedHbIX BeWecTE MOXHO Takke onpedensTs B pazpexeHHoM oTpaboTaswem
raze. Npo6GooTGopHUKM AnA razoobpasHblx BpegHBIX BELECTR YCTaHABNUBAIOT pAgoM ¢ NpoGocTGopHMKa MU ANA BPEAHBIX
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4yacTuy B cmecuTensHomkanane (ana DT —1.2.1.2, ana PSP — 1.2.2 pononyerua 4 k npunoxeruio A}. Cogepxaiune CO u
CO, moxHO Takke onpeaenATs NyTem oTbopa Npob B Kamepy M Nocneayrowero namepeHus koHuenTpauun COnCOy 8
aTol Kamepe.

1.5 OnpegeneHne cogepXaHuA BpegHbIX YacTUL

AnsonpedeneHns cogepaHua BpedHbIX HacTUL TpebyeTcs cucTema pa3basneHsa 4acTi NoToKa UM cUcTema pas-
GaBneHua nonHoro notoka. Pacxog cuctemsl pasbasneHus gomkeH GuTs AocTaTodHo GonbWWMM ANA NONHOMC yeTpaHe-
HUA KOHAEeHCAUWW Bodbl B cucTemax pazGaeneHns u otGopa npof M noggoepkaHusa TemnepaTypbl pasBaeneHHbIx
oTpaBoTaBlmx razoe Ha ypoeHe 325 K (52 °C) unu Hwke HenocpeacTBeHHo Nneped counsTpodepxkaTtenamu. fonyckaeTcs
NOBTOPHAA CYLUKA BO3AYXa A0 ero nofayvu B cucTemMy paibasneHus, ecnii BNaKHOCTb BO3AYXA ABNAETCH BbICOKOW. Peko-
MeHOYETCA MCNONb30BaTe pasztaBnaoWMiA Bo3OyX, NpeaBapuTensHO HarpeThlid 4o TemnepaTypsl Belwe 303 K (30 °C),
ecrnu TeMnepaTtypa okpyKawLero sosayxa Hike 293 K (20 °C). OgHako TeMnepaTypa paztaBnatoLero Bo3ayxa He JoMmKHa
npesblwaTth 325 K (52 °C} go noga4vm oTpaboTaslwnx razos B CMECUMTENLHbLIA KaHan.

Mpy McnonL30BaHUKA CUCTEMBI pazGaBneHus YacTu NoToka NPoGooTGOPHUK AN BpegHblX HacTuL, YCTaHaBNMBAIOT B
HenocpengcTBeHHOW Bnu3ocTy U neped npofooTGOpPHUKOM OnNA rasoB, kKak ykasaHo B 4.4 1 B COOTBETCTBUM C PUCYHKA-
v 4—12, EP u SP B 1.2.1.1 gononHeHua 4 k npunoxkeHuio .

KoHcTpykuueh cucteMbl pasGasneHins 4acTyu NoToka gormkHa GeITh NpegycMOoTpeHa BO3MOXHOCTL pazgeneHns NoToka
0TpaboTaBLUUX ra30B Ha ABa NOTOKA, NPUYEM YTOGEI MEHbLIMIA NOTOK paaBaBnAnca ¢ NOMOLLLID BO3AYXa 1 3aTem UCNonb30Ban-
CA ANA U3MEPEHUA CoaePKaHUA BpeOHbIX YacTul,. Ana aToro noToka oveHs BaXHo, 4Tobbl koadhduumeHT pastarneHus Goin
onpegeneH ¢ BbICOKOKW CTeNeHb0 TOMHOCTU. [lonycKaeTcA NPUMEHATE PaznuyHble MeToAbl pazgeneHua NoTOKOB, NpedycMaT-
puBatlolME paznuyHble MeTogbl 1 npouenypol oTGopa npo6 (1.2.1.1 gononHeHuA 4 k npunoxeHuo ).

Ans onpefeneHns Maccel BpedHblx YacTUL TpeGyloTes cucTema oTGopa npob AMcnepeHbIX YacTul, dUneTpel Ang
oT6opa npof BpeAHbIX YACTUL, BECHI C TOMHOCTLIO B3BELUMBAHWA 00 MUNIUOHHOW AONW rpamMma, a TakKe Kamepa ans B3Be-
LWIMBAHWA C KOHTPONUPYEMO TeMNepaTypor U BNaXHOCTbIO.

Ana otGopa npol BpegHbIX YACTUL, MOTYT BbITE NpUMeEHEHBI OB MeTOAA:

- METOQ C UCNONL30BaHWeM oAHoro hUneTpa, NpU KOTOPOM MUCNoNb3YOT napy duneTpoe (cMm. 1.5.1.3 HacToALwero
OononHeHUA} ANg Bcex pexumMoR uukna uenoitanusa. Ocoboe BHUMaHWE cnedyeT yaenaTe Bpemern oTGopa npob u
pacxogy noToka Ha aTane oT6opa npof;

- MeTOQ € UCNONb30BaAHWEM HECKONLKUX PUNLTPOB, NPH KOTOpOM ogHy napy dounsTpos (cM. 1.5.1.3 HacTodwero
O0onNonNHeH WA} MCNONL3YIT ANA KKAOro OTASNBHOMO peXUMa LMKNa uenelTaHusa. Mpoueaypel oT6opa Npot aTUM MeTo-
gom Bonee npocTble, HO YMcno ¢uneTpos GonbLe.

1.5.1 ®unbTpbLl AnA oTGopa npob BpegHLIX YacTUY

1.5.1.1 Cneundukayun bruneTpoB

Ana npoeegeHua UCNbITAHWA TpeGyloTcA CTEKNOBOMOKHUCTHIE hbUNBTPbl ¢ hTOPYrNepogHbIM NOKPEITUEM UINK
uneTpel ¢ OTOPYrNEpOAHOR OCHOBOW MeMBpaHHOro TUNa. PUNLTPLI BCEX TUNOB JOMKHbI MMeTh 0,3 Mkm DOP (auokTun-
dTanaT), cTeneHkb ynaBnuBaHuA He MeHee 95 % nNpu ckopocTU NoToKa raza oT 35 go 80 cm/c. Mpu NnpoBeAeH U KOppens LUn-
OHHBIX UCTBITAHWIA Mexay NabopaTopUaAMKM UNK MeXay NpeanpUATUEM-U3rOTOBUTENEM U AreHTCTBOM, 3aH UMaIoLLMMCH
BOMNPOCAMU pernamMeHTauuu, cnegyeT UCNONb30BaTh DUMBLTPBI MOEHTUYMHOrO Ka4ecTRa.

1.5.1.2 Pazwep duneTpa

MuHUMansH b gnameTp hUNETPOB ANA QUCNEPCHBIX HACTUL AOMKEH cOCTaBNATE 47 MM (37 MM anameTp hunsTpy-
lolWwero anemeHTa). ,

Oonyckaiotea ounneTpel Gonbwero guameTpa (1.5.1.5).

1.5.1.3 MpeasapuTentHble U OCHOBHbIE PUNBTPLI

O6pazubl paszbasneHHblX 0TpaboTaBLWIKMX rA20B B XOA4e MCNLITAHWUA OTBMPaIOT ¢ NOMOLLLIO Napbl yCTaHaBIMBaEMbIX
Apyraagpyrom punsTpoR (0AUH NpegeapuTenbHbId M 0guH ocHOBHOW chunbTp). OcHOBHON hUnbTp YCTaHABNWBAIOT He
ganeedyem B 100 MM 3a npeaBapUTENEHLIM hUNbTPOM, U MEXKOY HAMU HE A CIMKHO BBITh HUKAKOTO KOHTAKTA. PUNLTPLI B3BE-
LWIMBAIOT OTAENLHO UNU B Nape, npudem huneTpylolMe aneMeHTel oGpallaloT gpyr K Apyry.

1.5.1.4 CKOpOCTb NPOXOXKOEHNA OTpaboTaBLUMX rasos vYepes pUNbTPYIOWYD NOBEPXHOCTL

CropocTe noToka raza B hunsTpe gomkHa gocturate 35—80 cm/c. YeenuueHune nageHusa gaeneHus Mexagy Hadva-

TIOM W KOHLIOM UCNBITaHWA OMKHO CocTaBNATE He Bonee 25 kMa.

TaGénuua 4.3 1.5.1.5 Harpyaka Ha couneTp
Pekomenayemasn MUHUMAMNBHARA Harpyaka Ha
duameTp PexomeHoyembii Pekomenayemas | chunetp — 0,5 Mr/1075 M2 chunbTpyioWwen Nnowagm Ang MeTo-

hvneTpa, | AnameTp duneTpyowWwero MUHUMATTBEHAA

a ¢ ucnone3osaHuem ogHoro duneTpa. Ana punetTpoe Hanbo-
MM anemeHTa, MM Harpyska, Mr A A (b P 'D' (b P

nee pacnpocTpaHeHHbIX Pa3smepoB 3TW 3HAYEHUA ABNAIOTCH
A7 37 0.5 cnegytowmmui (cm. Tabnuuy 1.3).
Ana meTopa ¢ UCNONL30BAHWEM HecKoNbkUX hunsTpoB

70 60 1.3 pEKOMEHAYEMYIO MAHUMATEHYIO COBOKYMHYIO HAMPY3KY HA KA bIA
a0 80 2.3 hUNLTP pacCcUMTHIBAIDT Kak NPOUM3BEOEHWE COOTBETCTBYIOLErD
no 100 36 YKa3aHHOTO BbiLUE 3HAYEHUA N KBAOPaTHOTO KOPHA M3 06 ero umc-

na peXXnMoB.
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1.5.2 Cneundmkaunm kamepbl ANA B3BELWIMBAHWA M aHANUTUYECKUX BECOB

1.5.2.1 YcnoBuA B kamepe ANA B3BELUMBAHNA

TemnepaTypy B kKamepe (MNU NOMELLIEHUN), B KOTOPOA KOHAWLMOHUPYIOT WU B3BEWKNBAKT hUNbTPLI ANA BPpeaHbIX
yacTuy, criegyeT nogaepkusaTe Ha ypoeHe (285 + 3) K [(22 + 3) °C] B TeueHue BCcero BpeMeHn KOHOWLMOHWPOBRAHWA W
B3BelWMBaHWA punsTpa. BraxHOCTL OKpyXKallero Bo3gyxa cnegyeT NOAAEPHKMBaTL Ha YPOBHE TOUKW POCHl
(282,5+ 3} K [(9,5 + 3) °C], a OTHOCUTENEHYIO BMaXKHOCTE — Ha ypoBHe (45 + 8) %.

1.5.2.2 B3agewunBaHue atanoHHoro ounsTpa

B okpy:kalolei cpefe kamepbl (MW NOMELEHUS )} HE JOMKHO BbITh HUKAKWMX 3arpA3HAICLLMX BELLECTB (TaKWX, Kak
Neink), KoTopble Morny Gel ocegaTh Ha hUNbLTPLI ANA BPeAHBIX YacTWUL B TeueHWe ux ctabunusauyuu. JonyckaeTca
OTKNOHeHWe 0T cneuudunkal il NoMeLLeHUA ANA B3BELUMBAHWA, onpeAenedHbIx B 1.5.2.1, ecrin aTu oTKNoHeHWs Habnoaa-
I0TCA B TeYeHue He Bonee 30 MuH. MomeLLeH e AN B3BeLUMBAHWUA OOTKHO COOTBETCTBOBAT YKa3aHHbIM cneluduka L uam
A0 BXoAa nepcoHana B noMelleHue And s3seinsaHnd. B TedyeHue 4 4 omkHbl B6ITh B3BELUEHBI, N0 KpaiHel Mepe, ABa
HEWCNONL30BaHHbIX 3TaNoHHbIX (hUNbTpa UMK ABE Napbl 3TanoHHbIX hUNETPOB, OAHAKO NPeanoYTUTENLHO, 4ToBLI 3TO
B3BELUMBAHME NPOBOAMNY OAHOBPEMEHHO CO B3BeLWMBAaHUEM hunbTpa (napel} ana oT6opa npo6. 3tanoHHble hUnbTPLI
AOMMKHBI UMETh TaKoM e pasmep W BbITb M3roTOBMEHEI M3 TOTC XKe MaTepuana, U3 KOTOpPoro M3roToBneHbl (hunLTPLI ANA
oTOopa npob.

Ecnu cpeaHasa macca aTanoHHbBIX UnbLTPoB (Napsl 3TanoHHbIX hUNLTPOB) OTNHUYaETCH OT Macchl hunbTpa Ana
oTBopa npob Gonee vem Ha + 5 %(+ 7.5 % AnA napbl hUNLTPOB) peKOMeHayeMOl MUHUMANLHOA Harpy3ku Ha punbTp
(1.5.1.5), To Bce hunbTpel ana otGopa npob 3ameHAI0T U UCNbITaHMe Ha BoIBpoc oTpabGoTaBLIMX ra3oB NOBTOPSIOT.

Ecnu kputepuun ctabunuaauyum noMelleHua ana sasewnsadua no 1.5.2.1 He cobniopatoTcs, oaHaKo Mmacca aTanoH-
Horo chuneTpa (Napbl} COOTBETCTRYET YKa3aHHLIM BblLLe TPeGoBaHUAM, TO MPEaNPUATUE-U3TOTOBUTENL ABUTaTENA MOXKET
nubo cornacuTeECA ¢ peaynbTaTaMu onpegeneHua Mmaccel hunsTpa gna otéopa npof, Nubo aHHyNMMpoBaTh 3TW pe3ynsTa-
Thbl, YCTZHOBUB GUCTEMY KOHTPONA NOMELLEHUA ANA B3BEWMWBAHWA, U NPOBECTU MOBTOPHOE UCMbITAHUE.

1.5.2.3 AHanuTuyeckne Bechl

MorpelwHoCTs aHaNUTUUECKMX BECOB, UCMONL3YEeMbIX ANA onpeaeneHia Maccel Bcex (UMNLETPOB (CTaHAaPTHOE
OTKNOHEeHUe), QormkHa cocTasnaTh 20 MKr, a paapeweHe — 10 mkr (1 geneHune = 10 Mkr). AnA ouneTpoB gUamMeTpom
meHee 70 MM NOrpelHocTs U pa3pelleHne JONKHblI COOTBETCTBEHHO COCTABNATE 2 1 1 MKT.

1.5.2.4 YctpaHeHue achdhekTOB CTATUMECKOTO HAMNPAXKEHUA

Ana ycTpaHeHus adbdpekToB CTATUYECKOTO HaNpsKeHWA UNbLTPB HEWTPanuaylT nepen BaBelUWBaHUEM,
Hanpumep, ¢ NOMOLLLIO HERTPanU3aTopa Ha OCHOBE NOMIOHWA UK YCTPOACTBA aHanorM4Horo AeicTens.

1.5.3 OJononHuTenkHble cneundmKkaumm Ana npoueayp M3MepeHNA BpegHbIX YacTumy

KoHcTpykumeld Bcex yacted pazGaensiolleid cUcTeMbl M cucTeMbl oTGopa npo U3 BbINYCKHOW TpyGbl BNMOTH O0
thuneTpodepKaTenA, KOTOPEIE MMEIDT KOHTAKT ¢ NEPBUYHBLIM W pa3baBneHHbIM oTpaBoTaBWKMM rasamu, gomnkHa 6elTe
NpeaycMoTpeHa BO3MOXHOCTE CBEAEHHUA K MAHUMYMY OCedaHua WM U3MeHeHWs coaepkaHus BpedHblx YacTuy. Bee
4acTW JOMTKHbI ObITe M3rOTOBMNEHbI M3 NPOBOAHUKOBbLIX MATepPUaNOB, KOTOPLIE He BCTYNAKOT B PEaKL M0 G KOMMNOHEHTaMM
0TpaBoTaBWMX ra308, M AOMKHBI BbITe 3a3eMNeHbl ANs NpedcTBpaLleHUA aNekTPoCcTATUMECKUX SBNEHUA.
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HononHeHwne 2
(oBaAzaTencHoe)

KanvbpoBka aHanuTU4eCKUX npubéopoB

1 KanubpoBka razoaHanvnaartopoB

1.1 BBegeHwne

MioBoit razoananusartop kanuBpyloT Tak 4acTo, Kak aTo HeobBxoaumeo ana ofecneveHus TodHocTw, Tpebyemoii
HAcCTOAWMM cTaHgapToM. B HacToswem pasgene onucaH meToa KanubpoBKW razoaHanu3aTopos, ykazaHHbelx B 1.4.3
JononHeHna 1 kK npunoxeHuo 1.

1.2 KannbpoBo4HbLIe rasbl

HEO6XO,E|VIMO COﬁJ’IIO,ElaTb CPOKW TOQHOCTHU BCEX KaﬂHﬁpOBOLIHbIX rasos.
CpOKVI roaHOCTH KaﬂMGpOBOHH bIX TA30E, YCTAHOBNEHHBIE NPEANPUATNEM-UITOTOBUTENEM, OOMKHbBI ObITh 3acbv1|<c:w-
PpoOBaHbI.

1.2.1 XMMnuyecKkn YncTble rasbl

Tpebyeman 4MCTOTA ra3os 3aBUCUT OT NPEAENBHOIO CoAEpKaHUA BpeaHbIX NpUMECcei, ykasaHHblX Huxe. Ans npo-
BEAEHUS UCNLITAHWIA JOMKHBI BbITh B HAMUYUK CNedyioLWMe rasel:

- YACTHIA a30T:

npumecu, He Gonee:

yrneeofopofkl, aKBMeaneHTHeIe yrnepoay Cy, — 1 Mt

okcup yrnepoga C — 1 mnu—T;

anokcna yrnepoaa CO, — 400 mnn—1:

okcupg azota NO — 01 mnn—1:

- YACTBIA KMCNopoa:

copepxanue kucnopopa O, — obbemHan fons He meHee 99,5 %;

- cMech Bogopoga v renuna — (40 % + 2 % — sogopogd, ocTanbHOoe — refi):

npumecu, He Gonee:

yrneeofopofkl, aKBMeaneHTHele yrnepoay Cy, — 1 Mt

avokena yrnepoga CO, — 400 MH—T:

- YUCTBIA CUHTETUHMECKAA BO3OYX:

cogepxaHue kucnopoga — obbvemuas gona 18 %—21 %;

npumecu, He Gonee:

yrneeofopofkl, aKBMBaneHTHele yrnepoay Cy, — 1 Mt

okcug yrnepoga CO — 1 M1

Auokcup yrnepogda CO, — 400 MH—1:

okcupg azota NO — 01 mnn—1.

1.2.2 NoBepo4Hble U KANNGPOBOYHLIE rasbl

JonyckaeTca MCNonk30BaTk razbl Co CNeayoWuM XMMUIECKMM COCTAROM:

- C4Hg v unCTBIA cMHTETUMECKMA BOo3ayX (oM. 1.2.1);

- CO 1 4ncThIN a30T;

- NOuuucTeii azaot (obwee cogepxarune NO4 8 9ToM KANMGPOBOHHOM rase He AoMKHO NPEBLIWATE 5 % coaepxaHus
NO);

- Og M unCTHIA a30T,;

- CO5 M uucThIi a30T;

- CHy ¥ 4MACTBIA CUHTETUYSCRUA BO3AYX;

- CoHg M YNCTBIA CUHTETUYECKUA BO3OYX.

MpuMeyaH e — [lonyckaeTca UCMoNbs308aHUE U APYTUX KOMBUHALMIA ra308 NPU YCIIOBUM, YTO rasbl, COCTABMA-
loWMe kKoMBUHaLMIo, He BCTYNAIOT B peakuuio Mexay coBoi.

PeaneHas kKoHUeHTpaL WA BCEX KanMBpoBOUHbLIX rA30B AOMKHA HaX0AMTLCA B Npeaenax + 2 % HoMmuHansHoW. Bee
KOHLEHTpaUMKU KanuBpoBOYHOIO rasa AoMmKHbl BbITh YKazaHel B 00beMHBIX Aonax % 1unun mnHT

[azbl, NpUMEHAEMbIE ANA KAanNUGPOBKA, MOXHO Takke NOoNy4nThs C NOMOLLLH ra30B0Oro cenapatopa, UCNonbaysa B
KauecTee pasbaBnAWero aNeMeHTa YUCTEIA a30T Ny UMK YACTBIA CUHTETUYECKUI BO3aYX. TOMHOCTL, obecneqnsasman
CMeLUMBAIOLUM YCTPORCTBOM, AOMmKHA BbITe TAKOH, 4TOBBI KOHUEHTPpaUUo pasBasneHHbIX KANUMBPOBOYHBIX TA30B MOXHO
Bbino 66l ONpeAenuTh ¢ NOrPELUHOCTLI0, HE NpeBblluaiowei + 2 %.
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1.3 MNpoueaypa ncnonb3oBaHWA razoaHanM3aTopoB U CUCTEMbI OTGOpa Npob

Mpoueaypa UCNonL30BaHUA ra30aHANUM3ATOPOR U CUCTEMBI 0TOopa Npob AomkHA COOTRETCTBOBATE UHCTPYKLUAM
nNpeanpUATAA — M3rOTOBUTENA NPUGOPOE NO UX 3aMyCKy M aKCnnyaTaudu. Mpu 3ToM HeoBX0aMMO YUUTBIBATE MMHAMANb-
Hble TpefoBaHuA, ykasaHHble B 1.4—1.9 HacToAWeEro AONOSTHEHKWA.

1.4 WUcnbiTaHue Ha repMeTUYHOCTbL

He 06x0aMMO NPOBECTH UCTIBITAHAE CUCTEMBI HA TEPMETUUHOCTL. [N 3Toro npoGooTE0 PHUK OTCOEQUHAOT OT CUCTE-
MbI BbINYCKA, & 7o BXoAHOE OTBEPCTHE 3aKpblBatoT. BrknioualoT Hacoc razoaHanuzaTtopa. Mocne nepBoHavansHoro nepyo-
da cTabunuzaudM Bce pacxofoMepbl OOMKHBI NOKazblBaTb Hynb. Ecnu 370 TpeGoBaHWe He BLINOMHASTCH, TO
HeoBGX0gUMOo NPOBEPUTL MarucTpank npoGooTGOpHMKE U YCTPEHWTE HEUGNPaBHOGTb.

MakcuMansHas gonycTUMas CKOPOGCTL YTEUKM CO CTOPOHbI BakyyMHOR HYacTU JonkHa cocTaesnaTk 0,5 % ckopocTy
MCrnonb3yemMoro NoTokKa B NPOBEPAEMOA YacTU cucTeMbl. NS onpegeneHns CKOpOCTH UCNONb3YEMOoro NoToKa AonyckaeT-
CA NPUMEHATL NOTOKM ra3oaHanuaaTopa W NOTOKM BO BTOPOM KOHTYpe.

Opyrof MeTo 3aK0YAETCH B CTYNEHYATOM U3MEHEHWUM KOHLEHTPaUMK Ha Bxode npoGooTGopHUKa B MarucTpans B
peaynbTaTe NepekioUeHus ¢ HYNeBoro Ha KanuBpoBoUHbIA ras.

Ecnu nocne cooTBETCTBYOWErO NepUofa BpeMeHn HabnaaeTcs 6onee HA3Kaa KOHLEHTPaLMUA NO CPABHEHUIO ©
BBEAESHHOW KOHLEHTpaUMeHr, To aTo ykaabiBaeT Ha npobnemsl ¢ kanuBpoBKol npuBopa UNu repMeTUMHOCTLIO.

1.5 MNpoueaypa kKannGpoBKK

1.5.1 MamepuTencHble Npuéopkl

WameputensHble npubopbl HecGxoaMMo NoABEpPrHYTH KanubpoBke, kKanMBpoBOYHBIE KPUBLIE NPOBEPAICT CTaH-
JapTHbIMU razamu. Mpu oTbope Npob oTpaGoTaBLIKUX ra30B8 HeOGX0AUMO MCMONE30BaTh TE XKe pacxofbl NOTOKa, YTO M NPpK
kanubposke.

1.5.2 Bpem#a nporpesa npuGopos

Bpemsn nporpesa npuGopoB ACMKHO COOTBETCTBOBATE YCTAHOBNEHHOMY UHCTPYKUME NPpeAnpUATUA-UIrOTOBUTENS.
EcnvcooTBeTCTBYIOWME YKA3AHWA OTCYTCTRYIOT, TO PEKOMEHOYEMOE BPeM#A Nporpesa razoaHanuMsaTopa — He MeHee 24.

1.5.3 Ananunzatopsi NDIR n HFID

Ananuzatop NDIR ponxeH GbiTe HAacTpoeH, ecnu 3To HeoBxoaumo, a nnams razoaHanuzaTtopa HFID HeoBxogumo
BbIBECTU HA ONTUMAanbHbIA yposeHb (1.8.1 HacToALWEro AONONHEHWSA}.

1.5.4 KannbpoBKa

KanuBpoeky HeoGxogMmo npoBoguTh No BceM 0GbIMHO UCNonb3yeMbIiM paGounum aAManascHam.

Ananuzatopsel CQ, CCy, NOy, CH 1 O, fomkHBI GBITE YCTAHOBNEHBI Hal HYIMb C NOMOLLEH0 YACTOTO CUHTETUHECKOTO
BO3QyXa WUNu a3o0Ta.

CooTeeTCcTBYIOWME KanMBpoBoYHble razsl HeoBXoOMMO NponNycTUTL Yepel rasoaHanu3aTopbl, 3athUKCMpPOBaTh
NokazaHus M onpefenuTb KanuBpoBOMHYIO KPUBYID B COOTBETCTBUM ¢ 1.5.5 HacTosAWwero 0ONOMHEHHS.

HeobxoaMMo BHOBE NMPOBEPUTL YCTAHOBKY Ha HYNb W, ecnid HeoGX0AUMO, NOBTOPUTL NPOUEAYPY KanuGpoBKU.

1.5.5 MocTpoeHne KaNMGpPOBOYHON KPUBOH

1.5.5.1 O6wme ykazaHua

Kanu6poBsouHyo KpUBYHD aHanusaTtopa CTPOoAT He MeHee YeM Mo MNATH KanuGpoBOUYHBIM TOUKaM (He CHUUTasA HyNb),
pacnpegeneHHbIM Kak MOXHO Bonee pagHOMeEPHO. HauBeICIIAR HOMUHANBHAA KOHUEHTpauuMa — He MmeHee 90 % nonHon
LIKan.l.

KanuGpoBo4Hylo KpUBYIO pacCHUTHIBAICT METOAOM HaUMeHbLWWX KBagpaTos. Ecnu nonyyeHHsIn MHorouneH Gonk-
e TPeXx, T YMCn o KanuBpoBoUHBIX TOHEK (HE CHUTAA HYNb } QOMMKHO, N0 KpalHe Mepe, 6bITh paBHO YPOBH IO 3TOTO MHOMO4-
neHa nnioc 2.

Kanu6posouHas kpuMBas He OoKHA OTKNOHATLCA Bonee yem Ha+ 2 % 0T HOMUHANBHOTO 3HAYEHUA B KaXJ0W Kanub-
POBOYHON ToUKe U Gonee Yem Ha £ 1 % NOMHOR LWKanNbI B HYNEBOW TOUKE.

Mo kanuBpoBOYHOA KPUBOA W KANUMGPOBOYHEIM TOUKAM BO3MOXKHO NPOBEPUTE NPABUNBHOCTE BHINONHEHUA Kanub-
poBKA. JomkHbl 6bITE YKa3aHbl pa3fMYHBIE OCHOBHLIE NapaMeTpbl aHanuaaTtopa, B TOM Yucne:

- QWana3oH U3MepeHus;

- YUyBCTBUTENEHOCTE;

- OaTa kanuBpoBKU.

1.5.5.2 Kanu6poska Huke 15 % nonHoi wkansl

KanuGposo4Hyio KpUMBYIC aHanuzaTopa onpefaensioT ¢ NoMoLlkbo He MeHee Yem no 10 kanuBpoBoYHBIM TOUKaM (He
CHUTaA HyIb)}, pacnonoXeHHbIM Takum o6pasom, uToBel 50 % kanMBGpoBoYHBIX TOYEK HaXoAUNUCE B AManasoHe Hwke 10 %
NONHOA WKan.l.

KanuBpoBo4HyIo KpUMBYIO pACCUHUTLIBAICT METOAOM HAUMeHbLWWX KBaapaToB. KanuBposouHan kpuBas He AomkHa
OTKMNOHATLCA Gonee Yem Ha + 4 % 0T HOMWUHAMBHOTO 3HaYeHUA B KEKO0W KanuGpoBoYHOM ToHKe UNKW Gonee Yem Ha + 1 %
NOMHOW WKansl B HYNEBOW TOYKE.

1.5.5.3 AnbTepHaTUBHbIE MeTOabI

AonyckaeTcs NpUMeHATL anbTepHATUBHLIE MeToAbl (HANPUMEP, KOMMNLIOTEP, 2NEeKTPOHHBIA NepekniovaTens
npedenoB U3MEPEHUA), ECMW AOKA3AHO, YTO OHWU OaI0T SKBUBANEHTHYIO TOMHOCTh.
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1.6 MNpoeepka kannBpoBKK

Kaxgblid 0GBIMHO MCNONb3yeMbId paboyMid AManasoH HeoBX0AMMO NPOBEPHUTL Nepeq, KaxKabIM aHanu3oM B COOTBe-
TCTBMM C HUKENPUBOAMMONA NpoLedypoi.

KanuGpoeky npoBepAoT HyNeBbIM MOBEPOYHBIM rA30M U KANMGPOBOYHBIM ra30M, HOMUHANBHOE 3HAYEHUE KOHLLEH-
TpauuK KoToporo coctaenaeT Bonee 80 5% NONHORA WKansl M3MepPAEMOro AnanasoHa.

Ecrnu ana geyx paccMaTpuBaeMblx KanuBGpoBOUHBIX TOMEK HANAEHHbBIE 3HAYEHUA OTNMYaloTCH He BoneeyemHa + 4%
NOMHOM WKambl OT YKA3aHHOMO UCXOOHOM0 3HAYEHUWSA, TO AONYCKAETCA U3MEHEHUWE KanMBpPOBOYHbLIX NapaMeTpoB. B npoTuUs-
HOM crny4ae crnefgyeT NocTPOUThL HOBYHD KAnuBGpoROYHYID KPUBYIO B COOTBETCTBUK ¢ 1.5.4 HAcTosAWEro QONCHEHUA.

1.7 Npoeepka achchekTMBHOCTN NpeobpazoBaTens NOy

O erTUBHOCTL UCNONb3yemoro npeobpasoeatena ana npeobpazosaHnd NOy 8 NO NposepaoT B COOTBSTCTBUN C
TpeboeaHuaMKn 1.7.1—1.7.8 HacToAWwero gononHeHua (pucyHok f.1).

1 2 3

MNocrynnexue O,
unu Boaayxa

oo

4
o o o 70,9 o B

g2

MocTynneHue :
1 2 5

1 — KnanaH ynpaeneHus pacxogomM; 2 — pacxogomep; 3 — 3NeKTpoMarHUTHEIN KnanaH yrnpasneHns pacxoaomM; 4 — 030HaTop;
5 — BapuaTop

BxogHoe
coaauHeHe
aHanwsaropa

PucyHok [1.1 — Cxema ycTpoiicTea ansa npoeepkd achdpekTMBHOCTU NpeodpazosaTtens NO;

1.7.1 NcnbiTaTenbHan ycTaHOBKA

Db pekTBHOCTL NpecbpasosaTenel MOXeT ObITL NPOBREPEHAa C NOMOLLL D 030HaTOPa NPU HATMYUM UCNBITaTENEHOA
YCTAHOBKW, NOKa3aHHOW Ha pucyHke O.1 (cM. Take 1.4.3.5 gononHedua 1 Kk npunaoxeduo A), npyu cobniogeH i U3NoxeH-
HOW HWXe Npoleaypbl.

1.7.2 Kannépogka

CLD 1 HCLD HeoOxoaumo kanubGpoeaThk MO OCHOBHOMY pabovemy guanasoHy, pPyKOBOACTBYACE TpeGoBaHUAMM
npeanpuATUA-U3rCTOBUTENA M MCMNONbL3YA HYNEBON NOBEPOYHLIN U kKaNUMGPOBOYHLINA rasbl (B nocneaHem cogepxarue NO
cocTaBnAeT npumepHo 80 % pabouero amanasoHa, a koHueHTpaumsa NO, raszoBoil cMecn — MeHee 5 % KOHUEHTpauun
NO). B aHanuzatope NOy fomkeH 6biTh ycTanoaneH pexum uameperun NO Tak, utobbl kanubpoBoYHbIA ras He NpoHuKan
B NpeobpasoeaTent. [okazaHWA KOHLEHTPALWW NPYU 3TOM QOMKHbI BbITE 3achUKCUPOBaHSI.

1.7.3 Pacuerbl

O derTurHOCTL Npeobpaszosatena NOy, %, paccudTeialoT no dopmyne

BchchbeKTMBHOCTL = [1 + 2= bj 100,
c—d
rae a — koHuenTpauua NOy B cOOTBETCTBUM € 1.7.6 HACTOALLErO AONONHEHUS;
b — roHuenTpaun NOy B COOTBETCTEMM G 1.7.7 HACTOALLErO AONOMHEHUS;
¢ — koHueHTpauma NO B cooTBeTCTBUN ¢ 1.7.4 HACTOALLErO AOMNONHEHUSA;
d — koHueHTpauua NO B cooTBeTcTBMM € 1.7.5 HAacTOALEro AONCNHEHUS.
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1.7.4 [ononHuTensHasA nogaya kMcnopoga

C nomoubio T-o6pazHoro coegMHeH WA B NOTOK raza NocToAHHO o6aBnAnT KMenopod Ao TeX Nop, NoKa ykasaHHas
KOHUEgHTpauus He ByaeT npumepHo Ha 20 % MeHbLUEe KOHUEHTpaLMW kanuBpoeky no 1.7.2 HacToAwero gononHeHus (raso-
HanuzaTop AomKeH 6blTe B pexume NQO).

MokazaHue koHUueHTpaumu ¢ HeoBxoaumo 3achmnkcupoaTte. O30HaTOp QOMKeH GbITE OTKMIOYEH B TEYEHUWE 2TON
npouegypel.

1.7.5 BknrodeHwe o3oHaTOpa

3aTeM 030HaTOP BKINIOYAICT ANA MNOMYYEH U 030HA, AOCTATOYHOTO ANA CHYKeHUA koHueHTpauuu NO npubnuautens-
HO 0 20 % (MUHUMansHoe aHaveHue 10 %) KOHUEHTPauuu KanubpoBkW, ykazaHHoW B 1.7.2 HacToALWero AoNOMHEHHS.
MokasaHWe KoHUeHTpaunn d Heobxoaumo 3adprkcnposaTth (2HanM3aTop JOMKeH ObITh B pexume uamepeHina NQO).

1.7.6 Pexum nameperua NOy

BaTemaHanuzatop NO nepekniodatoT B peXum UsmMepeHns NOy Tak, 4ToBbl rasosasn cMech (cocToAwan M3 NO, NO,,
Q,)Tenepk Npoxoannadepes npeobpasosatens. MNokasaH e KOHUSHTPaLWA 8 HeoBxoaumMo sach UKCUPOBATL (aHaNKU3aTOp
AomkeH GbiTe B paxume uamepeHun NOy.)

1.7.7 OTKNHOYeHWe 030HaTOpa

3aTemo3oHaTOp OTKNOYaT. CMeck rasos, onucaHHasn B 1.7.6 HacTosALWwero AoNONHEH U, NpOXoauT Yepes npeobpa-
sosatent NOy B getexktop. Mokasanne koHueHTpauuu b Heobxogumo 3ahuKkcMpoBaTh (ra3oanannsarop QomkeH GolTs B
pexume uamepseHua NOy).

1.7.8 Pexum namepeHna NO

Mpw nepeknioyeHun Ha pexxum usmeperusa NO ¢ oTkniodeHUeM o30HATOpa NOTOK KUCNOPOAA UMM CUHTETUYECKOTO
BO3AyxaTakKe oTkniovaeTea. Mokasanue NOy HaaHanuaaTope He AoMmKHO oTNUHaTheA GoneedemHa + 5 % oT aHadeHus,
nonyvyeHHoro B COOTBETCTBUM € 1.7.2 HAacToAWero AoNoNHeHUA (aHanuM3aTop AofmKeH ObITh B pexume uamepenua NO).

1.7.9 MepuoanyHOCTL UCNLITAHWIA

SpderTBHOCTL NpeobpasosaTtenn cneayeT NpoBepAThL Nepeq kakaoi kanubposkoi aHanuaatopa NOy.

1.7.10 TpeBogaHWA K achheKTMBHOCTH

AdbbekTuBHOCTE NpeobpazosaTens AomkHa GolTs He MeHee 90 %, ogHako HacToATensHO pekomeHayoT achdpekTrB-
HocTb Bonee 95 %.

MpumeyaHue— Ecnu Ha HauBonee Y4acTo UCNOML3YEMOM AUMANA30HE aHaNM3aTopa 030HATOP HE MOXKET CO-
KpaTuTb KOHUeHTpauuo ¢ 80 % ao 20 % B COOTBETCTBUM ¢ 1.7.5 HacToALWEro OONofHEHNA, TO HeoBX0OMMO UCNONbL30BATE
HanBonee BLICOKMIA OUANA3CH, NOKA3LIBAIOL WA TAKOE YMEHbLUEHUWE.

1.8 Perynupoeka nnasmeHHO-UoHU3aUMOHHoro getektopa (FID)

1.8.1 ONTMMM3aUMA YYBCTBUTENLHOCTN AeTEKTOpa

AeTekTop gonkeH GbITe OTperynUMpoBaH B COOTBETCTBMM G MHGTPYKUMEA NpeanpuaTUs — M3roToBuTeNns nputopa.
Ana onTUMU2aLUMKU YyBCTBUTENLHOCTH B HauBonee 4acTo UCNoNb3yeMom paboveM guanasoHe crefyeT UCNoNb3oBaTh
KanuGpoBOYHYID ra30BYI0 CMECEH U3 YACTOro BO3AYXa W NponaHa.

Mocne perynupoBkW pacxofoB TOMMKWBA U BO3AyXa B COOTBETCTBUM G MHCTPYKLUWUEA NpeanpusaTUsa-U3roTOBUTENS B
aHanuaaTop nogateT KanubpoBoUHbIf ras koHueHTpauum (350 + 75) mnn=1C. YyYBCTBUMTENBHOCTL NPWM AaHHOM NOTOKE TOM-
NMBA ONPeAensnT Kak pasHOCTb MEXOY YyBCTEBUTEMBHOCTEIO HA KANMGPOBOYHBIA a3 U YYBCTBUTENLHOCTLIO Ha HYNeBoi
NoBepoYHbIA ras. MoTok ToNNMBa pPerynupyioT HECKCOMBKO BbILLE U HECKOMNLKO HIDKE YCTAHOBNEHHOTC NPEQnNpUATUEM-N3ro-
ToBUTENnem. YyBCTBUTENbHOCTE HA KaNUGPOBOUHBIA U HYNEBOW NOBEPOYHBIA ra2 NPU3TUX NOTOKaxX Tonnuea ukcupytoT. Pac-
CHMUTLIBAIOT PA3HOCTE MEXKAY YYBCTBATENBHOCThIO Ha KanMBpoBOYHBIA ras U Yy BCTBUTENBHOCTbIO Ha HYNEBOKH NOBEPOYHbIA
ra3 1 NOTOK TOMMWBA PEryrIMPYIOT MO GTOPOHE KPUBOH G GOMbLIMMMU 3HAUEHUSMU.

1.8.2 KoadpnuneHTbl HYBCTBMTENLHOCTH Ha YrNegoaopoabl

MazoaHanuzaTop KanubBpyloT C NOMOLLEIO BO3OYLWHO-NPONaHOBOA CMECK U YUCTOro CUHTETUMECKOTO BO3AYXa B COOT-
BETCTBUU C 1.5 HACTOALIEro AONONHEHUS.

KoadhduumeHTbIHyBCTBUTENEHOCTY ONPeAensIoT NPy BBOAE aHANU3aTopa B 3KCN1yaTaLMIo U NOCHe OCHOBHbLIX 3Ta-
noB patoTul. KoadumeHT YyBCTBUTENEHOCTN Ry ANA KOHKPETHBIX YINeBOA0POACE ONPEAENAINT Kak OTHOLEHWUE NoKasa-
HWA geTekTopa FID, BeIpaXKeHHOMO B mnn— 1 C, K KOHUEHTPaLWA rasa B LUNUHAPE, BbIPEKeHHONA B MaH- T Cy.

KoHueHTpauua rasa, UICNonb3yemMoro B UCNbITaHUAX, A0MKHA HAX0AWTHECHA Ha YPOBHE YYBCTBMTENLHOCTU, COOTBE-
TeTBYoLWEN npudnuanTensHo 80 % nonHoi wWkansl. KoHUueHTpauusa rasa gomkHa 66lTe M3BECTHA C NOMPELIHOCTEO + 2 % Mo
OTHOLUEHWIO K FPABUMET PUMECKOMY 3TAMCHY, BbIpaXKeHHOMY B 0GbeMHbIX Aonax. BannoH ¢ razom gomkeH GuiTs Npegsapu-
TenkHO BhIAEPKaH B TeueHWe 24 4 npu TemnepaType 298 K+ 5 K (25 °C £ 5 °C).

Kanu&poso4Hble razoBble CMEeGCU, UCNONb3yeMble NPU UCNBITAHWUAX, U PEKOMEHAYEMBIE OTHOCUTENBHbIE KoaddurL M-
€HTbl HYBCTBUTENbHOCTH NPUBEAEHbBI HIDKE:

- MeTaH 1 YUCTLIA CUHTeTUeCKUiA Boaayx: 1,00 < Ry < 1,15;

- NPOMUIEH U YUCTLIA CUHTETUMECKWA Boadyx: 0,90 < Ry < 1,1;

- TOMYOn W YACTLIA CUHTETUYECKUHA Bo3ayx: 0,90 < Ry < 1,10.
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YKasaHHble 3Ha4eHWUA AaHbl N0 OTHOLWEHWIO K KoathhULIMEHTY HYBCTBATENBHOCTA Ry [ANA GMeCK NponaHa 1 YnMcToro
CMHTETWMYECKOrO BO3AyXa, NpupaBHeHHoMy K 1,00.

1.8.3 MMpoBepka BNMAHWUA KMcnopoaa

BnusHue kMcnopoga nposepsaioT NpY BEOAE raznaHan3aTopa B aKCNNyaTalMio U NOCNe OCHOBHBIX 3Tanos paboThl.

KoadhpruMeHT 4yBCTBUMTENEHOCTM ONPEeaenAoT B COOTBETCTBUM ¢ 1.8.2 HacToAWero AoNofHeHWA. a3, Mcnonsaye-
MbIIA NP UCNBITAHWAX, U AManaz0oH 3HaYeHWiA pekoMeHayeMoro oTHOCUTENEHOMO KoadhdULMeHTa YYBCTBUTENEHOCTH:

- nponaH U aszoT: 0,95 < Ry < 1,05.

YkazaHHble 3Ha4eHNA faHbl N0 OTHOWSHUIO K KOAthPULNEHTY YYBCTBATENBHOCTU Ry ANA CMECK NponaHa v 4ucToro
CUHTETHYECKOro Bo3gyxa, NpupasHeHHoMy k 1,00.

KoHUeHTpauuna kKicnopoaa B Bozayxe ropenkd getektopa FID gomkHa GbITs paBHa KOHUEHTpaLWWM KNCNopoaa B BO3-
Oyxe ropenku, Mcnons30B8aHHON B NocnegHen NpoBe pke BNUAHUA KUCNOPOAA, ¢ NOrPeLHocThio + 1 % MonApHON Jonv KUuc-
nopopa. Ecnu oTknoHeHWe MpeBbIWEET 3TO 3HAYeHWE, TO BNUAHUE Kkucnopoda HeoGxoguMo NpoBEpUTH 3aHCBRO, a
aHanusaTtop, Npy HeoGXo0AMMOCTI, OTPErynMpoBaTh.

1.9 3dhdekTel BO2AeACTEMA Ha NOKa3aHWA razoaHannaaropoe NDIR 1 CLD

MocTopoHHME rasel, NPUCYTCTRYIOWKME B 0TpaBoTasLlIuX razax, MoryT BNUATE Ha nokasaHus npubopo.. MNoautuesHoe
Bo3AeAcTBME HabngaeTcA B MameputensHelx npubopax NDIR, ecnu nocTOpPOHHMA ras oKkasblBAeT TAKOe Xe BO3-
OelcTBRUE, KaK U N3MEepSAEMbIA ras, HO CTEMEHE 3TOr0 BO3AENCTBUA MEeHbLIE. HeraTUBHOE BO3AEHCTBUNE B U3MEPUTENEHBIX
npubopax NDIR HaGniogaeTca B pesynkTaTe TOro, YTO NOCTOPOHHMWA ras pacllMpAeT Nonocy NOornoweH A U3MepAeMoro
rasa, a B MuaMepuTensHbix npuBopax CLD — korga NnocToOpoHHWIA ras noaaBnseT uanyyYeHue. MpoBepky BIUAHUS, ONUCaH-
Hble B 1.9.1 1 1.9.2 HacToALero QONONHEHUA, OOKHEI GbITh OCYLLECTBEHE! Neped BBOOOM rasoaHanusartopa B aKcnnya-
TauMio M Nocne OCHOBHbLIX aTanoe paGoTol.

1.9.1 MNpoeepkKa Bo3AeNCTEUA Ha NOKazaHWA razcaHannsatopa CO

Bopau CO, MoryT BoafeiicTeoBaTh Ha paboTy razoananusatopa CO. MoaTomy kKanubpoBsoUHbIA ras, coaepxKalui
CO5 v umetoMil KoHUeHTpauuio oT 80 % Ao 100 % nonHOM WKankbl MakcumansHoro paéodero gManasoHa, NpUMEHAEMOoro
B UCMBLITAHUAX, JOMmKeH BbITh NPONYLEH Yepes BoAy NpW KOMHATHOW TemnepaType. YyBCTBUTENBHOCTL razoaHanvaaTtopa
chukcupytoT. OHa He OomKHa NpeeblwaTs 1 % NonHoN WKanel 4nA QManasoHoB, COOTBETCTBYHLWMX UMK NPeBbILLao LMK
300 man—1, unu 3 mnn— ans auanasoHoB meHee 300 w1

1.9.2 Npoeepka razoaHannzatopa NOy Ha nogaeneHne UanyyeHun

Ha paBoTy razoaHanuaatopos ¢ getektopom CLD (1 HCLD) moryT Bnnate COy W BOAAHON Nap. YyBCTBATENBHOCTh
npudopos k peictenio CO,; M BOAAHOMO Napa NPONopLUMOHanbHA WX KOHUEHTPaLMK, U NoaTOMY TpeGyeT NpoBeaeHUs
WCNbLITAHWUA C LeMNbIo ONPEAEnUTE BO3MOXHOCTE CB0A razo0aHanM3aTopoB NPU caMblX BEICOKUX NPpeAnonaraemMblX KOHLEH-
TpaUMAX, KOTOPbIE MOTYT OGHAPYXKATECA B X0A€ UCNBITAHUA.

1.9.2.1 lMpoespka nofasneHUA UanyveHna noa sosaeictanem COy

Yepes razoaHanusatop NDIR nponyckaT kanuéposoyuHbIA ras, copepxallnii COp M UMELWLUA KOHLSHTpaLMo oT
80 % mo 100 % nonHo A Wkans! MakcumansHoro pabodero quanasona. Monyvennoe anaqveHue Ana CO, cukcupyioT kak A.
3aTem aTOT KAaNUBPOBOMHLIA ra3 pa3basnaoT NpubnuauTensHo Ha 50 % kanuGpoeouHbIM razoM NO 1 nponyckaoT Yepes
rasoananuaatop NDIR u aetexktop CLD unu HCLD. Mony4erHbie aHadenus koHueHTpaumnin CO; uNO cukcupyiot kak Bu C
COOTBETCTBEHHO.

Mopavy CO4 npekpawaioT 1 yepes getektop CLD unu HCLD nponyckalaT kanuGposoqHbli ras, cogepxauin NO.
3HauveHue koHueHTpauuu NO dukcupyioT kak D.

MopasneHue uany4erna no CO,, %, paccuuTbiBaloT no chopmyne

CA
M =1— | ————| 100,
opasneHue {DA — DB)

roe A — KOHUEeHTpaumnA HepasbaeneHHoro rasa CQ,, uamepeHHas B rasoaHanusatope NDIR, %;
B — roHuenTpauua pasbasnennoro rasza CO,, uameperHan B razoaHanmaartope NDIR, %;
C — koHueHTpauus pasbaenertoro rasa NO, usmepenHasn B getektope CLD, mnnT;
D — xoHueHTpauna HepasbaenenHoro raza NO, namepenyas B getektope CLD, mn wot

1.9.2.2 MpoBepka NogasneHua U3nyyYeHua Nod Bo3gelcTBMeEM BRaru

3TOT MeTod NPUMEHUM TOINBKO K MUAMEPEHUIO KOHLEHTpaLUMU BNaxHoro napa. MNpu pacdeTe nogasneHus nanyvyeHus
nog, BO3ASACTBMEM BNarM HeoBXOOMMO y4MThIBaTE pasBasneHue kanuBpoBouHoro rasa, cogepawero NQO, sogaHbIM
napoM U NPOBECTM NEpPEeCcUET KOHLEHTPALUW BOOAHOTO Napa B CMECU, OPUEHTUPYACH HA 3HAYEHUSA, 0XKMOAEMbIE B NPOLEC-
ce MCnbITaHus.

KanuGposouHbli raz, cogepxawiia NG numMeowmnii koHueHTpauuio oT 80 % go 100 % NonHOW WkKansl B HOPMansHOM
paGouyem guanaszoHe, nponyckaioT 4epes aeTektop CLD unu HCLD. 3HaveHue koHueHTpauun NO cunkcupytoT kak D). 3atem
KanMBpoROYHBIN raz, cogepxawii NO, nponyckanT Yepes Bogy Npu KOMHATHOM TeMMNepaType, Nocne Yero oH NpoxoauT
yepes petektop CLD unn HCLD. 3Ha4veHune kKoHueHTpauuu NO doukenpytoT kak C.

30



rOCT P 41.96—2005

OnpenensawT TeMnepaTypy BOAL!, 3Ha4YeHWe KOTOpoi hukcupytoT Kak F. OnpenensioT AasneHue HacbiWeHHOro
napacMecH, COOTBETCTBYIOWee TemnepaType Bogbl B GapGoTepe F. 3HaveHue aToro gaeneHus pukcUpytoT kak . KoHueH-
Tpauuio sogaHoro napa H, %, B cMecH paccuuThIBaloT No hopmyne

H=100 [EJ .
Pp

Mpeancnaraemyio KOHLEHTPaLMIC paspexeHHoro kanubposoyHaro raza NO (s BopsHom nape) D, %, paccunTeisa-

10T no chopmyne
H
D.=D|1——|.
100
Ana oTpaGoTaBwux razos Ansenei HeoBxoQUMO YCTAHOBUTE MakCUManksHY0 KOHUEHTpaL U0 BOAAHOTO Napa B
oTpaboTaslwux razax H,., %, oxuaaemyo Npy UCNLITAHUAX, Npegnonarasa, 4To aToMHoe oTHoweHuWe Tonnuesa H/C = 1,8:1

NPU KOHUEHTPaUMK HepasbaBneHHoro kanubposouHoro rasa, cogepxallero CO, paeHoit 4 (om. 1.9.2.1 HacToswero
OONOHEHUA):

o =094
MogasneHye nanyyeHus nod AeHcTBUEM BRaru, %, paccuuTbiBaloT no hopmyne
Mopaenenue = 100 D —C h,
D ) H

roe D, — oxnpaemas paspexeHHan koHUeHTpauus NO, mAH;

C— PpaspexeHHan koHueHTpauus NO, Mt
H, — wakcumarnbHas KoHLEHTPaLMA BoAAHOro napa, %;
H — akTuieckan KOHLeHTpauna BogaHoro napa, %.
MopaeneHue no H,oO He gomkHo BuiTe Gonee 3 %.
MpumedyaHune— CywecTBeHHo, UYToBbl kanuBpoeouHbli ras, cogepxkawit NOo, umen MAHUMANBHYIO KOHLEH-
Tpauuio NOs, nockonsky nornowerdue NOs BOOAOH He YYMTHIBAKOT NpKU pacueTe NoAasneHus.

1.10 YacToTa KANMBpPOBKK

FasoaHanwsaTopbl Kanuﬁpym'r BCOOTBETCTBMMC 1.5 HacToAwero gononHeHuA, no KpaﬁHeﬁ MEepE, Kaxable 3mMecunu
nocne npoeegeHnda peEMOHTOE, MW 3aMEH B CUCTEME, KOTOPbIE MOTYT HAPYLWWUTE Kanm6p03|<y.

2 KannGpoBKa cMcTeMbl N3MepPeHUsl BPeAHbLIX YacTuL,
2.1 BBegeHue

K‘a)K,I]bIVI KOMMOHEHT Kanw6pym'r TAKHaCTO, KAK3TO HEO6XO,E|VIMO anAa nogaepXXaHnuAa TO4HOCTU VISMEPEHVIf;I, yCTaHae-
NUBaeMOoi HACTOALWUM CTaHOapTOM. B HacToAWEM pa3fgene onucad MeToq Kanw6p0|3|m, KOTOprﬁ NPUMEHADT ANA KOM-
NMOHEHTOE, YKa3aHHbIX B 1.5 OOnNONHEHWA 1k NPUNOXEHUID ,El M B AONONHEHUA 4K NPUNOXKEHNID ,El

2.2 UamepeHune napaMeTpOB NOTOKA

KanuBpoBKy razosbIxX pacxo4omMepoBs U NpMBopPoB M3MepeHUA NoToka NPeBOAAT B COOTBETCTBUM C HALMOHANBHEIMU
W (MW} MeXayHapogHbIMKM CTaHaapTamMu.

MakcumansHaa norpelwHocTs U3MEPAEMOA BENUYMHEI HE AOMKHA NPEBLIWATE + 2 % CHUTHIBAEMbIX NOKA3aHWA.

Ecnu ucnoneayoT guddepeHunaneHelii MeTOd M3MeEpPeHNs NOToKa, TO MakcMmarnkHas NorpellHocTe PasHOCTH
AomkHa GbITb Takoi, 4To6b! NOrPeLIHOCTL U3MepeHns Gy He Npesblwana + 4 % [cm. Takke (KkomnoHeHT EGA}, 1.2.1.1
JononHeHnus 4 k npunoxeruio ). MakcumansHyo NorpellHOCTs MOXHO paccuuTaTh N0 CpeaHEekBagpaTUMHOMY 3HAYEHWID
NOTPELHOCTEN KaKOAOro M3 MCNoNkb3yeMblX NpUbopos.

2.3 Npoeepka koaduymeHTa pazGaBneHnn

Ecnu B cucTeme oTBOpa Npod BpegHbIX YacTWL, He MCNoMe3yoT razoaHannsaTtop EGA (1.2.1.1 gononHeHua 4 K npu-
noxeruio ), To koachduuMeHT paztasneHua NpoBEPAOT ANA KaXKgoro HOBOTo ABUratens Bo BpemMs ero paboThl U npu
namepeHnn koHueHTpauun CO, unu NOy B nepsniHom oTpaboTtasliem rase u pasbasneHHom oTpaboTasliemM rase.

3HaveHue uamepeHHoro koadbduumnenTa pastaesnenua He gomkHo npeebiwaTs + 10 % 3HaveHus koacdduuneHTa
pa3baBneHus, paccUMTaHHOro No peaynbTatam namepeHui konueHTpaumn COy unn NOy,.

2.4 TMpoBepKayCNOBWA NPOXOXAeHNUA YaCcTUYHbLIX NOTOKOB

AwanasoH ckopocTell oTpaboTasluero rasa u konebaHuii gaeneHus Heo6Xo0AUMO NPOBEPUTE U OTPEryNMpoBaTh B
cooTBeTCTBUN ¢ TpeGoeaHuamn 1.2.1.1 (komnoHeHT EP) gononHenus 4 k nprnoxeduio [l (ecnu aTo NpPUMEHAMO).

2.5 NMeprognyHOCTE KANUGPORBKK

MpuGopbl AN U3ME PEHUA pacXodoB KanuGpyLoT, Mo KpaiHel Mepe, Kaxkgble 3 MeC UMW Npu NpoBegeHu Takux paboT
W 3aMeH B CUCTEME, KOTOPbIE BMUAIOT Ha KanuGpoBKy.

31



rOCT P 41.96—2005

HononHeHne 3
(oBaAzaTencHoe)

OU,EHKa AaHHbLIX U pac4eTbl

1 OueHKa gaHHLIX M pacyeThl BLIGpOCOB BpeHbIX ra3oo6pasHbIX BELWEeCTB M BpegHbIX YacTuy
1.1 OueHKa gaHHbIX 0 BbIGpocax BpeAHbIX razoobpasHbIX BeWecTs

Anga ouerkn BoIGpOCOB BpeAHLIX ra3oofpazHblX BEWECTB pACCHWTHIBAIOT CPEAHWE 3HAYeHWA gUarpammbl nokasa-
HWIA NpuBopo. 3a NnocnegHue 60 ¢ B KaXAOM peXUMe U Ha OCHOBE CpedHUWX 3HaYeHWIA guarpammel NoKazaHuin npubopos U
COOTBETCTBYIOLUX AaHHBIX KANMBPOBKW oNpeasnAioT cpeAHUe aHaveHna konueHTpauuu canc CH, CO, NGOy nCO,, ecnn
NPUMEHAIDT MeTod onpeaeneHns codepxanua yrnepoaa. MoxeT GblTe NPUMEHEH MHOI cnocoG PUKCUPOBEHUA AaHHBIX,
ecnu cH oBecneynBaeT Nony4eHme 3KBUBANEHTHBLIX AaHHbIX.

CpegHue 3HaveHnsA chOHOBOM KOHLUEHTPALMW CONG 4 MOTYT BbITh ONpeaeneHsl No NokasaTenam pasbaenaiollero soaayxa
B Kamepe Wni No HenpepbiBHbLIM (hOHOBBIM NOKa3aTenAmM (He B kamepe) M COOTBETCTRYIOLMM AaHHbIM KanuBpoBKA.

1.2 BuiGpockl BpegHbIX YacTuy

AnA oueHKH BHIBPOCOR BpeaHbIX YacTUL ANA KaXO0ro pexmnma hrukcupyoT obwyo Maccy obpasuos MSAM,:‘ unu
o6bemMbl YacTUL, VSAM,i= npoxogawux Yepes punsTphbl.

GuUnbLTPLI BO3BpaLLAIoT B KAMEPY ANA B3BELWMBAHWA, BbAePXKUMBAIOT B HEW, N0 KpaliHe Mepe, B TedeHue 14, Ho He
6onee 80 4, n3aTem BaselwnBaoT. Maccy 6pyTTo hunsTpos hUKCUPYIOT, U U3 HEe BBIMUTAIOT Maccy Tapbl. Macca spegHbIX
yactuy, (M; ans meTofa ¢ MCNONbL3OBaHUEM OQHOMO huUnbTPa; ij AnA MeToAa € UCNOMNb30BAHWEM HECKOIbKUX
duneTpoB) npeacTaenaeT coGoi CyMMy Macc BpeaHbIX HacTul, coGpaHHbIX B NpedBapUTensHOM M OCHOBHOM hUNbTpax.

Ecnu choHoByto nonpasky He BBOAAT, TO hUKGHUPYIOT Maccy Mp unnobsem V) pasGasnsioluero Bo3ayxa, npoxo-
aswero yepes hUNLTPLI, U Maccy BpeaHbix YacTuy My. Ecnu nposogaT 6ones oHOro U3MepeHUs, TO COOTHOLIEH M
Myl My vna My/Vpy) | paccunTHIBaIOT ANA Ka3KO0ro U3MEPEHUA, & UX 3Ha4YeHWA YCPEOHAIDT.

1.3 PacyeT BLIBPOCOB BpeAHLIX ra3o0bpasHbIX BellecTs

QOkoH4yaTensHble perucTpupyemMele B NpOTOKONE pelynbTaThl UCNBITAHWA paCCHUTRIBAKDT cnegyownum 06pa30|v|:

1.3.1 OnpegeneHWe noToka oTpabGoTaBWMX razoe

OnpepenstoT pacxod oTpaboTaslumx rasos ( Gexpwy: FexHw W FeExHp ) ANs Kaxkaoro pexuma B cooTBETCTBAU G
1.2.1—1.2.3 pononHeHua 1 kK npunoxeHuo f.

Ecrnn ucnone3ayoT cucTemy NoONHOMo PaspekeHus NoToka, TO A1 KEXKA0ro pexuma onpegenaoT NoNHbIA pacxod pas-
pexeHHoro oTpaGoTaelero rasa (Gromywy. YroTw) B cooTeeTcTBuM ¢ 1.2.4 AononHeHus 1 k npunoxkeHunio f.

1.3.2 Nonpaeka Ha cyxoil (BNaxHbIA) NOTOK

Ecnun uenoneayoT Gexpw: Vexnw CtoTw W FToTw. TO 3HaUeHWe U3MepAeMOi KOHUEHTPaL M A0MKHO BbITh
npeoGpasoBaHo B 3HAYSHUE BO BIAXKHOM COCTOAHWW B COOTBETCTBMN CO crigfytoleil hopMynoi, ecn uamepeHne NPoBoaAT
He BO BNaXHOM COGTOAHWUM:

conc (wet) = K, conc (dry).
Ons nepeuyHoro oTpafoTasluero rasa:

KW,r,1=[1_FFHmJ_KW2

GAIRD
Mnu
K; = ! — K;
W.r2 T 111188 0,005 - CO % (dry) + CO, %(dry) w2
Ana paszGasneHHoro oTpaboTaBliero rasa:
1,88CO (Wet)}
K SN R’ Y €
W, e, 1 { 200 W1
MK
_ 1 — Kwy
Bw, e2 =1+ [ LE8CO, (@)
200
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Fry MoxHO paccuMTaTh no chopmyne

1,969
Fon = — e
1+ UEL

GAlRw
Ana pazbaensawowero Bo3ayxa:

Ky o= 1 — Ky

_ L608[Ha(L — 1/ DF) + H,(/DF)]
W17 1000 + L60R[H 4L — 1/ DF) + H,(0/DF)]’

6,228 pg
72 bl
e — paRql0
roe Ha — BNaXHOCTE BNYCKaeMoro B03ayxa, rpaMmMbl BOAbI Ha KANOrpaMm CyXOoro so3ayxa,
Hd — BNaX»HOCThk pa36a BnAOWEro Bo3ayxad, rpaMmbl B0Obl HA KWNOrpamm Cyxoro Bo3gyxa;

Rd — QTHOCKUTENbHaA BNaXXHOCTb pasﬁaanmou.l,ero BO3OYXa, Y
Pq — AaBNEHWE HACKILLIEHHOTO Napa pa36aBnmou.|ero BO3AyXa, kMa.

Hy =

Ana Bnyckaemoroc Bosayxa (ecnu oTnudaeTca oT pasbasnaiollero Boaayxa):

Ky, = 1=Ky,
roe
1608H, .
W2 71000 +1,608H,
m, - 62Rp .
g — paRy10

R, — oTHOCUTenbHAasA BNaXHOCTL BMyCKaemoro Boagyxa, %;

a
P, — BABNeHWe HACKILEHHOrO Napa Bryckaemoro Bozayxa, kMa;
pp — obliee BapomeTpUieckoe AasneHue, kMa.

1.3.3 MNonpaeka Ha BNaXHOCTL ANA KOMNOHEeHTa NOy,
Mockoneky BeIGpoc koMnoHenTa NOy 3aBMCUT OT yCnoBUIA OKpyXalowero Bo3ayxa, KOHUSHTPaUMIo KOMNOHEeHTa
NQy paccuMTHIBaIOT C NONPABKOA Ha TEMNEPaTYPY MBNAXHOCTb OKPYKAIILIEro BO3AYXa ¢ NOMOLW b0 KoadhduumnenTa Ky,
onpeaensiemaro no chopmyne
1
Ky = ,
L+ A(H, — 10,71 + B(T, — 298)

rae A= 0,309Gg ¢ /Gy gy — 0.0266;
B =—0,209Gp g /Gyrp + 0.00954;
7, — Temnepatypa Bosayxa, K:
G/ Gajrp — COOTHOLWEHUE TOMMMBO/BO3AYX (CyXOil);
H, — aBconioTHan BNakHOCTE BO3AyXa Ha BNycke, Macca Bofbl Ha 1 kr cyxoro Bosayxa, r/kr, onpegennemas no chopmy-

ne

6,22
H, = Ropa —
mp— paRy10

rae R, — oTHocuTenbHas BNaxHOCTL Bo3Ayxa Ha Bnycke, %;

P, — DaBNeHWEe HACKILSHHOO Napa BO3AyXa Ha Brycke, kMa;

pg— o06uee GapomeTpUieckoe Jasnenne, kMa.

AnA gusenei ¢ NpoMEXyTOUYHBIM OXNaXOeHUEM BO3AyXa UCMONb3YIOT hopmyy
Kor = 1
H= G12(H, —10,71) — 0,00275(7;, — 298) + 0,00285(Tsc — TscRre )

rge TSC — TemMnepaTypa Bo3gyXa Nocne NpoMeXyTOYHOMO OXNaXxageHuA,
TSCRef_ TEMNEPATYPA, YKa3blBaemMan NpeanpuATUEM-U3rOTOBUTENEM.
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1.3.4 Pacuer maccoBoro pacxoga noToka BbIGpocoB
MaccoBblil pacxog NoToka BeIGpPOCOB ANA KaXKOOro PEXMMa pacciMTLIBAIDT cheayowmm oGpasom:
a) Ains nepBuuHora oTpaoTaslero rasa '

Maccarasa = - conc Goyyyy

unu
Macca raza = v-conc Veyp.
Wnu
Macca raza = w-cone Vey -
b} Ans paa6aenenHoro aTpaBoTasiero raza’):
Maccarasa = u-conc, Grorw
Wnu
Macca rasa = w- conc, Gromy:.
rae conc, — (hoHOBAA CKOPPEKTUPOBAHHARA KOHLEHTPaLUA.
cong, = conc — conc, [1— (1/.DFY,
DF=13,4/[conc CO, + (conc CO + conc HC) 104
unu
DF=13,4/conc CO.,

KoadhchuumeHTsl 4 — BO BNAXHOM COCTOAHWUM, V — B CYXOM COCTOAHUU, W — BO BNEKHOM COCTOSH UM UCMONB3YIOT B
COOTBETCTBWM CO crneayolei Tabnuuei.

Tatnuua A4

las i v W cone
NOx 0,001587 0,002053 0,002053 MH"
CO 0,000966 0,00125 0,00125 MH!
HC 0,000479 — 0,000619 MITH™
CO; 15,19 19,64 19,64 Y

MnoTtHocTe CH onpegensatoT no cpegHeMy 3Ha4eHUI0 COOTHOLWEHUA yrnepoa/sogopog 1/1,85.
1.3.5 Pacyer KOHKpeTHbIX BLIGPOCOB
KoHkpeTHbIf BoIGpOC, Mf(KBT - 4), KOHKPETHOro raza paccuuThiBaCT No hopmyne

n

ZGaSmass, iWE
. _ i=1
KoHKpeTHBIA raz = "
2. BWE
i=1
rne P, =B ;4 Pag -

KoachpuuMeHTbl BECOMOCTU MU HOMEPA PEXUMOB 7, UCMOMNb3YeMblE B YKa3aHHOM Bbllle pacuyeTe, OnpeaensaoT B
cooTeeTcTBUM ¢ [1.3.6.1.

1.4 Pacuet BbIGpoCca BpegHbIX YacTrL

Pac4eT BbIGpoca BpegHbIX YacTWL NPOBOAAT CreqyoLIMm oBpasom:

1.4.1 NonpaBo4HbIW KoadipHUUWEeHT HAa BNaXKHOCTE ANA BpeaHbIX YacThL

Mockonbky BEIGPOC BpegHBIX YacTUL AM3ENA 3aBUCUT OT COCTaBa OKpYXKaloLWero Bo3ayxa, B NokasaTenb MaccoBbif
pacxof NoToKa BpedHbIX YaCcTUL, BBOOAT NONPABKY Ha BNAXKHOCTL OKPYKAIOLETD BO3AyXa ¢ nomoLllbio koadhguunenta K
pacc4uTaHHoro no popmyne

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

;

'B cny4ae NOx nokasaTterns KOHUEHTpau NOx (NOyx conc unu NOx concz} yMHOXaT Ha Kino, (koathhUumenT no-
npasku Ha BnaxHocTe and NOx ykasanHeld B 1.3.3 nactoawero gononHenus) cnegylowum obpasom: Khno, x CONC UK
KHNOX x CONCs.
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roe Ha — abconoTHaA BNaXHOCTL BO3OYXa HA BMyCKe, Macca Bogkl Ha 1 KM cyxoro Bo3ayxa, r/kr, onpeaenaemasn no opmyne

6,22R, p,
Ha e
e — paRy10

rae R, — OTHOCHUTENbHAA BNAXKHOCTL BO3AYXa Ha BNYCKE, %;
D, — DaBreHWe HACBILEHHOTO Napa BO3AyXa Ha Brycke, kIa;
pp — ©o6uwee 6apomeTpudeckoe Aasnetme, kMa.
1.4.2 CuereMbl YacTUYHOro paz6aBneHA NOToKa
OkoH4yaTenkHblE perucTpUpyemble B NPOTOKONE pesynbTaThl UCMbITAHWIA BHIGPOCOB BpedHbIX YacTUL, NonyqaioT
crnefytowmm ofpasom. MNockoneKy KOHTPONMpoBaTe pacxop pa3taeneHHelx oTpaboTaBLUIWMX ra30B MOXKHO PasfNU4HBIMK
cnocoBamu, To ansA pacyeTa Gepp unu Vepp NpUMEHAIoT pasHble meTodsl. Bce pacueTkl NpoBogAT Ha 0CHOBE CpeaHUX

3HaYeHUI No OTAENLHBIM PEXUMAM B TeMeHUe nepuona otbopa npob.
1.4.2.1 A30KMHETUUYECKNE GUCTEMBI

G eprw, i = Gexaw, (9
Unn
VEDFW, T VEXHW, 19

_Gonw,; + Cexarw,i 7
Grxuw,i ©

i ]

W
~ Gpiw,i + VExawW,i ¥

=
Vexaw,:i ¥

k]

rae » — OTHOLUEHUE NoNepeYHeIX Ce4eHNA N3oKkMHeTU eckoro NpoBooTBopHIKa A, U BhINYGKHOW TPYGhI Ap

3

A,

1.4.2.2 Cuctembl ¢ uamepenem koHueHTpauun CO, unu NOy:
Geprw, 1 — Oexnw, 1 4

wm
Veprw, i = Vexaw, 1 9 »
CONCE ; — CONCy ;
i = concpy ; — CoNca ;
rae concg —  BIAXKHAas KOHLEHTPaLMA N3MEPSEMOro rasa B NIepBUHOM OTPaGoTaBIIEM rase;

concpy — BlNaXHaA KOHUEHTpal WA U3MEPAEMOro ra3a B paSGaBJ‘IEHHOM OTpaGOTaBLIJEM rase;
CONCp — BNAXHAA KOHUEHTPAU WA UBMEPAEMOrQo rasa B pas6aBnﬂmu.|evv| BO30yXe.
3HadeHns KOHLI,EHTpaLLVIIH, M3MEPEHHbBIX B CYXOM COCTOAHUU, OONKHbI GeITh npeoﬁpasoaaHbl E UX 3HaYEHWA BO BNaX-

HOM COCTOAHWW B COOTBETCTBUM G 1.3.2 HACTOALLEro QONOIHEHUSA.
1.4.2.3 CUCTEMbIC UIMEDPSHUEM KOHUEHTPaL MK KomnoHeHTa CO5 M MeTO oNpeaeneHua CoaepKaHua yrnepoaa:

G 206,6GpypL, ;i
DFW,i = ;
1T COyp s — COap ;

rae COyp — KOHUEHTpaL WA koMnoHeHTa CO, B pasbasneHHom oTpaboTabluem rase;
CO,p — KoHUeHTpaLua komnoHeHTa CO, B pasbaBnatollem BozAyXe.

KoHueHTpauum namepsioT B 06beMHBIX JoONAX, %, BO BNaXHOM COCTOAHUN.
3To ypaeHeHWe, onupaloleecs Ha npegnonaraemoe cogepkaiue yrnepoda (aTomel yriepoaa, NnocTynaiowme B

Aeuratens, sbibpackiBaroTca UM B kavecTee CO-), pewatoT cneayiowm obpasom:
Geprw, : = Gexaw, i 9
206,6G pUEL,i
* Gpxaw, i (COmp s — COpp 1)

g
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1.4.2.4 Cuctembl ¢ U3MEPEHNEM NOTOKA:

Gepew, i = Grxaw, 1 95
B GroTw, i
(Grorw,i — Obiw, 1)

1.4.3 Cwucrema pazpeXeHUA NOJTHOrC NOTCKa

4i

OKoHYaTeNkbHble PerucTpUpyeMble B NPOTOKONE PeaynbTaThl UCNBITAHWA BLIGPOCOB BPedHbIX YacTuL, NoMyvatoT
cnenyiowmm obpasom:

Bce pacyeTel NPOBOAAT HA OCHOBE CpeaHUX 3HAYEHUA NO oTAeNbHEIM pEXUMaM B TEYEHWUE NepUuoia 0T6opa np06.

Guprw, i = Grorw, i
N

VEDFW, i VTOTW, i

1.4.4 Pacuet maccoBoro pacxofa NnoToKa BpegHbIX YacTul

Pacxo,q NOTOKa AUCNEPCHbBIX HAaCTWUU MO MACce pacCHUTHIEAIDT cnegylownm oﬁpasom:
,D,J'Iﬂ MeToaa ¢ UCNone30BaHUEM OOQHOro CbMJ'IpraZ

M,
P Mmass _ ;E[GEDFIVB{ ()) aover
SAM
WNK

PM — My (VEDEW ) aver
s Voapr1000

k]

rae (Geprwdaver (FEDFwaver Maamt: Vaam B TEYEHME LUKNA UCMBITAHWA ONPEAEnsIoT CroKeHUeM CpeaHUX 3HaqeHunit no
OTAENEHBIM peXxumam B TedeHne nepuoga otbopa npob:

n
(GEDFW )aver = ZGEDFW,f WE;
i=1

M
(VEDEW)aver = 2 VEDFW,; WE:
ic1

il
> Mg i
-1

Mgpm

I4
Vsam = 2 VsaM, i »

i=1
roei=1,.... n
Ana meToga ¢ Ucnonb30BaHWEM HECKONBKUX (hUNbTPOB:

My ; GEDFW i
PMmass,i = M. d 10001
SAM, i
W
M VEpEW, i
PMmass,i = 7 1000
SAM

roei=1,.., n

B maccoBbii pacxon NOToKa BpeaHbBIX HaCTUL, MOXKET GbITE BKMOYEHA cnenylowan nonpaBka Ha CbOHZ
,D,J'Iﬂ MeToaa ¢ UCNonb3oBaHUEM OOQHOro CbMJ'IpraZ

M, My & 1 ( )
PMmass _ - f - d {1 o _j I,VE GEI?S\SO aver
| HSAM DILi=1

DF,

WN

T My & 1 Veprw)
PM e = 7 f M—d [1 _ ﬁ} WE E]fig\g’o aver
| Vsam bIL ;7 ;

Ecnu npoeopsT Gonee ogHoro wuamepeHusi, To My/Mp unn My/Vp  samensioT Ha (My/Mp )ayer ANK
{My/ VD) aver COOTBETCTBEHHO.
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134

DF = 3
conc COy + (conc CO + conc CH)LO

unu
DF=13,4/conc CO,.
Ana meToga ¢ UCNONb30BaHUEM HECKOMbKUX hUNETPOB:
Mf,i My a (1 . 1 ]
1

PM e :i=| 1 — L
mass, i {MSAM,.? MDILi: DF

.| CEDFW, i
1000

unun

| Mei Mg i | L Vg | VEDEW,i
TSI Veam: VoL ;o DF; '| 1o00

Ecnu npoeoasT Gonee ogHoro uamepenusi, To My/My, wnn MV, samensioT Ha (MM ) o (Mg Vo) o
COOTBETCTBEHHO!
134

DF = —
conc CO, + (conc CO + conc CH)L0

nnm
DF =13,4/conc CO,.

1.4.5 PacueT KOHKpeTHbLIX BeIGpocoB
KoHKpeTHbIit BHIGpoc gucnepcHbix yacTul, PM, (kBT - u), paccudTisaioT no dopmynam’h
Ana meToda ¢ MCnons3oBaHWem ogHoro hunksTpa:
PM = PMmass .
n
2. WE
i=1

,D,J'IH MeTOOa C UCNONb30BAHUEM HECKONbKUAX CbHJ'IprOBZ

I}
Z PMmass,i WE

PMI':I

)1
pr WE
i=1
TAE P =D T Pag, ¢
1.4.6 ®akTnyecknin KoadphUMEeHT BECOMOCTH peXUMa
Ana meToga ¢ ucnonk3oBaHUem ogHoro cuneTpa dakTudecknid koadhdUUMEHT BECOMOCTH WFEJ ONA Kaxaoro
pexuma paccunTeiBaT no opmyne

 Mgan, 1 (GEDFW ) aver

E,i=
Mgani GEDFW, £
N
WE Voam,i VEDFW Daver
S TP 7 ’
saMm FEDFw, i
raei=1,..., n

SHaveHus dpakTrieckux koadpMUMEHTOR BECOMOCTU PEXUMA OOITKHbBI HAX0AUTRCA B Npegenax + 0,005 (abconioT-
HOE 3HaJeHue) 3HaueHWid koachPUUWMEHTOB BECOMOCTH PEXUMA, NepeyrcnerHbiXx 8 [.3.6.1.

Y Nokasarent CKOPOGTH NOTOKA BPpeaHbIX YacTuL, PMiaes ymHOXaIOT Ha K, (koadbdpUUMeHT NONpaBKM Ha BNaXHOCTE
ANA BpeOHbIX 4acTuL, YkasaHHbli B 1.4.1 HacToALWEro AONONHEHWA).
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HononHeHne 4
(oBaAzaTencHoe)

Cuctembl aHanu3a v otbopa npob

1 CUcTeMbl oTGOpa Npob EpedHLIX ra3006pasHbIX BWeCTE M BEpeAHbIX YacTUl NpeacTaBneHbl Ha PUCYH-

Kax:
.2 — cucTeMa aHanuaa oTpaboTaBLWMX NepBUYHbIX Fa308;
0.3 — cucTtema aHanuaa oTpaboTaBwnx paszbarneHHbIX razos;
0.4 — 4acTUYHBIA NOTOK, U3OKMHETUHECKMWIA NOTOK, YpaBNeHMWe OTKAa4YUBA IO MM HACOCOM, YaCcTUYHBIA 0TGop Npof;
[.5 — 4acTHYHBIA NOTOK, M30KMHETUYECKMA NOTOK, YNpaBlNeHWe HarHeTaTenbHbIM HacocoM, YacTUUHbIA oTGop
npo6;

0.6 — yacTuuHbIi NoTok, koHTponk COy unn NOy, yacTuuHbIi oT60p Npo6;

0.7 — vacTuHblid noTok CO5 1 GanaHc yrnepoacoaepxallunx rasos, o6l ot6op npod;

0.8 — yacTU4HBIA NOTOK, oAuHapHasa Tpyoka BeHTYPU M U3MEepeHMe KOHLEHTPaLWK, YaCcTUMHBIA oTGop Npoo;

0.9 — YyacTU4HBIA NOTOK, ABOAHAA TpyGka BeHTypu unu guacparMoBblil pacxogoMep U U3MepeHne KOHLLEHTpaLuu,
YaCTUYHBIA OTBOp NpoBG;

.10 — YacTU4HBIA NOTOK, pa3geneHue Ha HeCKoMbKO NMOTOKOB W M3MEPEeHWe KOHUEHTPaLWW, YacTHUHbIA oTGop

npoG;

.11 — 4acTUYHLIA NOTOK, YNpaBneHne NoToKkoM, obGLWwKniA oTGop Npok;

[.12 — 4acTUYHBIA NOTOK, YNpaBNeHne NOTOKOM, YacTUYHBIA oTGop Npob;

.13 — nonHbIA NOTOK, NOPWHEBCH HACOC UMM TPYOKa BEHTYPUC KpUTUMECKUM NOTOKOM, YACTUYHBIA 0TGOp Npob;

0.14 — cuctema oTBopa npof BpeaHbIX 4acTuL;

[.15 — cucTema pazbaBneHusa OnA CMCTeMbl NOSHOMO NoToKa.

2 OnpeaeneHuWe BbIGpocoB oTpaboTaBWNMX razoB

B nyHkTe 2.1 uHa pucyHkax 1.2 u 1.3 npueenero nogpoGHoe onucaH ue pekoMmeHayemblx cuctem oTGopa npob nava-
nusa.

HOCKOJ'Ibe Npu pa3nnyHbIX KOHCbVIpr‘aLI,VIHX TaKWUX CACTEM MOTyT BbITh AOCCTUTHYTBHI SKBUBAINEHTHBIE DE3YNbTATHI,
TOYHOE COOTBETCTBUE PUCYHKAM HE Tpe6yeTc;|. ,EIOI'IyCKaETCFl nenone3oBaHUE OONONHUTENBHBIX KOMMNOHEHTOR, TAKMX KaK
NM3MepUuTenbHaA annapaTypa, KnanaHbl, GONeHoUAbI, HAaCOoChl U NepeknioyaTenin Ana nonyvyeHua JONONHATENBHOK IfIHCbOp-
Mauui 1 KoopauHal A pa60TbI BSaI/IMOD,EI?ICTBy}OLIJMX CUCTEM. ,Elpyrlne KOMMNOHEHTHI, (byHKLI,MOHHpOBaH ne KOTOPbIX HE
Bbl3BaHO HE0BXOAUMOCTEI0 0BeCNeYnTh TOYHOCTE pa60'rb| OTAENBHBIX CUCTEM, MOTYT ObITb UCKIIOYEHBI, ECNTU UX UCKITIOHE-
HWE TeXHUYeCKN 0BoCHOBAHO.

2.1 lazooBpazHble KOMNOHEHTLI oTpaboTaewux razoe CO, CO,, CH, NOy

AHanuTuuecKkan cucTema gns onpegeneHns BbIGPOCOB BpeHLIX ra3000pa3HblixX BelWecTs B NEPBUYHOM UK pa3bas-
neHHom oTpaBoTasLIeM raze 0CHOBaHa Ha UCNOb30BaHWUM:

- aHanusaTopa HFID ansa uamepeHus KoHUeHTpaLMK yrnesogopodos;

- aHanuzaTtopa NDIR gns uamepeHnnsa koHUgHTpauuW okcuaa yrnepofa v gUokcuaa yrnepona;

- aHanuzaTopa HCLD unu akBUBaneHTHOro aHanusaTtopa AnA U3MepPeHWs KOHLLEHTPaL MU OKCUAOB a3oTa.

Ana nepeuuHoro oTpaboTaelero rasa (pucyHok [1.2) otéop npo6el ANA BceX KOMNOHEHTOB AONYCKAETCHA NPOBOAUTE
C MOMOLLI0 OOHOTO UNK ABYX NpoBooTGOPHMKOB, pacnoNokeHHbIX B HENOCPeACTBEHHON BNM30CcTH Opyr OT Apyra, 3aTtem
npoGa aomkHa GbITe pacnpefeneHa BHYTPU CUCTEMBI B ABa Pa3NUUHLIX aHanuaaTopa. CnegyeT obecneunTs, YTOGLI HUA B
OfHOW TOUKE aHANUTUYECKON CUCTEMBI HE BbINO KOHAEHCALWY KOMMOHEHTOB OTPaBoTaBLIMX ra3os (BKNKOUYAA BOAY U CEP-
Hyto kMcnoTy). Ana paztaeneHHoro oTpaboTaslwero raza (pucyHok [.3) npoba yrnerogopodos gormkHa 6uITe oTobpaHa ¢
nomollkto npo6ooTBopHUKE, KOTOPBIA HE MCNONB3YIOT ANA oTBopa npob Apyrux KoMmnoHeHToB. CnegyeT ofecneyuunTs, UTo-
Gbl HM B OQHOW TOYKE aHANUTUYECKON CUCTEMBI He BbINo KoHAEHCALWMW KOMNOHEHTOB OTpaBoTaBLWWX ra3os (BKCYas
BOOY W CEPHYIO KUCNOTY).

KoMNoHeHTbl aHanUTUYeCcKoN cUcTeMbl, M20BpakeHHbIe Ha pucyHKkax .2 u .3

O6uwee 3amedaHme:
Bce koMnoHeHTkI Lenu oTGopa npof razos 40MKHbI MMETE TEMNEpaTYPY, YKa3aHHY0 ANA COOTBETCTBYHOLIMX CUCTEM.

SP1 — npobooT6opHUK NepBUYHbLIX oTpaboTaBWWX razo. (pucyHok 1.2)

PekomeHgyeTca UCNonb30BaTe NPAMOIA NPOGOOTOOPHHUK U3 HEpXKaBelLWEed CTann ¢ HECKONBKMMU OTBEPCTUAMK U1
3arnyweHHbIM TopuoM. BHyTpeHHWA guameTp npoBooTBopHuka He BoMKeH NpeBbIWAaTE BHYTPEHHUA guameTp npoBooT-
GopHoi marucTpanu. TonwmMHa cteHok npoBooTGopHuKa He gormkHa GeiTe Gonee 1 mm. B npoBooTBopHuke gomkHo GuITh
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HSL1 HSL1
Hynesoii _ Hynensoii
© NoBepPOMHLIA roBe-
ras PoMHbIA raz
B
- armocgepy

CH

KannGpobou-
HbIlA ras |J§§ B
R3 R1 R2| armocdepy

Boapyx Tonnueo

F1

Hynesoi .
NOBEepPOMHEbI
SP1 ras

GakynsTaTueHe 2 npobocTBopHMKa

= = |Ih\HSL2
armochepyT F
Hynesol ) FLS @ B amocchopy
I'IOBBPE(;IHHM Vo
| Hynesoi _
NOBEPOMHBIA
S co B ?aa FL4
B||3 vt aTMocthepy
KanuGpoeo4HeIi raa c -DTQ— NO
g%neaoﬁ NoBepoHHLIG V3 V7 V8 V10
KanuGpoBovHLIiA
)% co, FL& raa PO B atmoc-
v13lvi2 V5 B 0 B § e
KanuBposoyHbIA armocepy 1
IJ%Rs ras . IJ%M %
Hynesoi NOBEPOHHLINA
raa
FL7
0, V}’jé\lﬂ
V6 B atMocdepy
KanuEpoBoyHbIiA
ras
FL3

PucyHok .2 — MpuHLUMNMansHan cxema ycTaHOBKM ON1A aHanuaa oTpaboTaBLUMX ra3os ¢ onpeaensHuem
koHueHTpauwnia CO, CH u NOx

He MeHee Tpex OTBEPCTMA B TPEX PasnMYHbBIX paguanbHbiX MNOCKOCTAX, MMEeWMX pasMepbl, ofecneunsarwme oTGop
NOTOKOB C NPUGIU3UTENEHO OQMHAKOBBIMU pacxogamu. ArnameTp npoGooTOOpHUKa AoMKeH cOCTaBnNATE He MeHee 80 %
OuameTpa BeINyckHOW TPyGbl.

SP2 — npobootBopHuKk AnA aHanuza CH B pazbaBneHHbIX oTpaboTaBWKX razax (pUcyHok f.3)

MpoBGooTHOPHUK OOMKEH:

- BbITb pacnonokeH B Ha4ane nogorperaemMoil npoGooTGopHoi marucTpanu HSL1 v 3aHMMaTe ee 0Tpe3ok QNUHOA
0T 254 0o 762 mm;

- UMETEL BHYTPEHHWUIA AUaMETP He MeHee 5 MM;

- ObITh BCTABNEH B TYHHENb AnA pasdasnedua DT (2.2.1.1 HacToALEro NpUnoXeHna) B Todke, rge obecnedeHo
Xopollee nepemsliMBaHue pazbarnsowero Bozgyxa M oTpaGoTaBLUWMX razoB, 8 UMEHHO Ha paccTOAHWMM NpUBNMauTens-
Ho 10 AnameTpoB TYHHENA NO HanpaeneHuio NOTOoKa OT TOUKHM, B KOTOPoi oTpaboTasLMe ra3sl BXOAAT B TYHHENL ANs pas-
GaeneHus;

- BbITb pacnonoXxeH Ha JOCTATOMHOM PaCCTORHUW N0 paguycy oT ApYrMx NpoBooTGOPHUKCB M CTEHOK TYHHENA, YTOo-
6bl He BbITL NOABEPrHYTHIM BO3AEACTBUIO TYPGYNEHTHBIX MOTOKOB UMW 3aBUXPEHUIA;

- BbITe NOgorpeTeIM Tak, YToBbl TEMNEepaTypa ra3oBoro NOToka nosblwanace o 463 K+ 10 K (190 °C £ 10 °C) Ha
BbIXoge M3 npoBooTGopHuKa.
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HSL1 Hynesoi
l( PSS, cm. pucyHok 14 1056~
POuHbIA raz
B
T ] ] | — @ arMmocdhepy

nO

CH

Kanu6posoy-
HbIi ras |J§§ B
R3 R1| R2| armoctepy

Boagyx Tonnweo
FL1

P

Hynesoii no-
BEPOYHLIA ra3

HoK 14

DT cMm. pucy-
HoK 13

F2

EG BK
Hyneso# G3 B amocbopy
noaepoqnhm
Hynesoid _
co B NOEEPOMHBINA L4
B g ML V4 arMocthepy
] KanuGpoaouHbIi ras —
HyneBc# noBepoMHbIiA
ras
Kanu6popouHsli
Eﬁ FL6
CQ, ras
v131iv12 V5 Q B amwoctepy
I@( Kanu6poBoUHEIi B atMocdepy ljég
raa
) R4 FL2
FL3

PucyHok [1.3 — MNpuHUMNMankHaa cxema yCTaHOBKW And aHanu3a pa3taBneHHbeIX 0TpaboTaBLMX rasos
conpepeneHuem koHueHTpauui CO, CO,, CH U NOy

SP3 — npobooTBopHuk anna aHannza CO, CO,, NOy B pasbaBneHHLIx oTpaGoTaBlunx rasax (pucyHok f1.3}

MpoBooTOOPHUK OOMKEH:

- HAXOAWTLCA B TOM XKe NNOCKOCTU, 4YTo U SP2;

- BbITh PACMONOKEH HA 0OCTATOMHOM PACCTOAHMM MO Paguycy oT 4 pyrx NpoBooTGOPHUKOB M CTEHOK TYHHENS, YTO-
Obl He ObITe NOABEPTHYTHIM BO3OEACTBUID TYPOYIEHTHBIX NOTOKOB MW 3aBUXPEH WA,

- BBITE U30MTMPOBaHHLIM M NOJOrPETHIM NO BCEA ANMHE Ao TeMnepaTypbl He MeHee 328K (55 °C)ananpegoTepalle-
HWUA KOHAEHCAL AW BOABI.

HSL1 — nopgorpeBaemas npoGooTGopHas marucTpans

Mo npo6GooTBopHoi MmarncTpanu npo6a rasa nepeTekaeT U3 eanHoro npoBooTBopHUKa K ToUuke (To4kam} pasge-
NeHWA NoToka W B aHanuaatop CH. MpobooTdopHan MarucTpanks AomKHa:

- UMeTb BHYTPEHHUIA guameTp oT 5 Ao 13,5 mm;

- BbITb M3rOTOBNEHA U3 HEPXKABEIOLWENR CTanu Unu nonuteTpadTOpaTUIEHA;

- NoagepXMBaTh TeMnepaTypy cTeHok 463 K+ 10 K (180 °C + 10°C)npumnamepeHnd B KaxKQ0oW 0TAENEHO KOHTPOSK-
pyeMoi cekuun Npu TemnepaType oTpaboTaewmx razes B npobooTBopHuke He Gonee 463 K (190 °C);

- NogaepXKMBaThL TEeMNepaTypy cTeHok Boiwe 453 K (180 °C) npu TemnepaType oTpaboTaBslumx rasoe B npoGoot6op-
Huke Bbiwe 463 K (190 °C);

- nogdepxuBsaTe TemnepaTypy rasa 463 K+ 10 K (190 °C + 10 °C} HenocpedcTBeHHO Nepef HarpesaembIM
duneTpom F2 u getextopom HFID.
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HSL2 — noporpesaeman npobooTdopHasn MarucTpans ansa NGy

MpoGooT6opHan marucTpankt AofikHa:

- nopgaepxMBaTh TeMmnepaTypy cTeHokoT 328 Koo 473 K (o155 °C go 200 °C) Ha yyacTke go npeofpazosartens, rae
WCNOMB3YIOT OXNaXdaloWyo BaHHY W aHanu3aTop, rae oxNaxgaoLwyo BaHHY He UCNOMbL3YIoT;

- BbITb M3rOTOBMNEHA U3 HEPXKABEIOLWEN CTANW UMK NonuTeTpadTopaTUneHa.

Mockonbky NpoGooTBOPHYO MarucTpans HarpeBatT TOMBKO ANA NpeaoTBpalleHWA KoHOEeHCaU MM BOAbI M CEPHOR KUG-
noTel, TeMnepaTypa npobooTbopHoid MarucTpand 6yaeT 2aBUceThL 0T COAEPKAHUA Cepbl B TONNUBE.

SL — npoBooTtbopHan marucTpans ana CO (CO,)

MpobooTbopHasa MarMcTpank AonkHa 6biTe UAroToBNeHa U2 nonuTeTpadTopaTUNeHa UMK HepKaBeloLWeR cTanu.
OHa moxeT 6bITh Kak NogorpesaemMas, Tak U Henogorpesaemas.

BK — mewok ana onpegeneHun ¢poHOBOWM KOHLUEHTpaUWN BpegHbIX BewecTB (bakynbTaTUBHO, TOMNBKO HA
pucyHke [1.3)

Ana ot6opa npob ¢ hoHOBOW KOHLEHTpaLuneld BpedHbIX BELIECTER.

BG — kamepa ana oréopa npod (hakynstatueHo; Tonsko Ans COunCO,; pucyHok [1.3).

Ana oT6opa npob 1 onpegeneHsa KOHUEHTPaUWiA BpedHbIX BELLeCTB.

F1 — nogorpeeaemMbiit pUNbTp rpydor o4NCTKK (chakyneTaTUBHO)

TemnepaTypy cnegyeT NoAAepXKNBaTL TAKOW ke, kak 1 ana npobooT6opHoi maructpanu HSL1.

F2 — nogorpeeaemMbiit pUnbTp

SUNLTP OOMKeH ocaxaaTe Boe BpeaHble HacTuLbl M3 Npobbl raza 4o ee nonagaqHusa B aHanulaTop.

TemnepaTypy cneayeT noagep:K1MBaTh TAKOW ke, Kak u ana npobooTGopHOM MarucTpanM HSL1. ©uneTp nognexT
3aMeHe nNpu HeoGXoaUMOCTH.

P — noporpeeaemblil Hacoc ANA nepeKkaykn npobd

Hacoc cnegyeT nogorpesaTs Ao TemnepaTtypbl NpobooTOOpHOR MarucTpand HSL1.

CH — HarpeBaeMbIi NNaMeHHO-MOHN3aUMOHHEIA AeTekTop HFID ana onpegeneHWA KOHUEHTpaUWK YrNeBo-
Aopoaos

TemnepaTypy cneayeT noagepXneaTe B gManasoHe 453 K — 473 K (180 °C — 200 °C).

CO, CO, — razoaHanmnzartoptl NDIR gnsa onpegeneHns KoHUeHTpauuil okcuga yrnepona u guokcuaa yrne-
poaa

NO2 — razoaHanuzarop (H)CLD ana onpegeneHHUA KOHLEHTpaUWA OKCUAOR azoTa

Ecnu ucnoneayiot HCLD, To TemnepaTypy nogaepkvealoT Ha ypoeHe 328 K — 473 K (55 °C — 200 °C).

C — npeoGpazoeartens

MpeoBpasosaTenb UCNONLIYIOT ANA KaTanuTuieckoro npeobpasosaHna NO, 8 NO nepen aHanusom B razoaHanu-
3atope CLD nnn HCLD.

B — oxnaxparolan BaHHA

Ana oxnaxgeHua n koHgeHcauuy enaru 3 npobel oTpaboTaBLIMX ra30B.

B BaHHe HeoGx0QMMO NogaepknBaTsE TeMnepaTypy BananasoHe 273K — 277 K(0°C — 4 °C)c nomoLbo Nbaa unu
CUCTEMBI oxnaxaeHus. MicnonbaoeaHue BaHHbl hakynsTaTUBHO, ecnn Ha paboTy razoaHanuaaTopa He BNUMAeT BogAHOH
nap (1.9.1 1 1.9.2 pononHenua 2 k npunoxeHuio 4}

MpumMeHeHUEe XUMUYECKMX OCYLIMTENEN ANA yAaneHua Bnaru u3 npobbl He OONYyCcKaeTcH.

T1, T2, T3 — gaT4yMKU TeMnepaTtypbl

Ana HaGniogeHus TeMnepaTypbl razoBoro NoToka.

T4 — gaTyuK TemnepaTtypbl

Ana oTcneskusanna TemnepaTypsl B npecBpasosatene NG,—NO.

T5 — paTuuk TeMmnepartypol

Ana oTcnexuMBaHuA TeMnepaTypel B OXNaXaalowel BaHHe.

G1,G2,G3 — paTuvKkn gaBsneHns

AnA uamepeHns gasneHus B NpoGooTOOPHBIX MArMcTpansax.

R1, R2 — perynatopbl AaBneHun

Ana perynupoBaHus gaBneHnsa coOTBETCTBEHHO Bo3AyxXa U Tonnuea ana HFID.

R3, R4, R5 — perynatopsl gaBneHus

Anga perynupoeaHua gasneHns B NpoGooTBOPHBIX MarucTpansax M NoToka raza, NocTynalLero B razoaHanusaTopsl.

FL1,FL2,FL3 — pacxonomepbl

Ana oTcnexveaHua pacxoda oTBogUMbIX Npo6 oTpaGoTaBlwMX razes.

FL4, FL5, FL6, FL7 — pacxoaoMepbl ((hakynsTaTUBHO)}

Ana oTcnexuBaHWA pacxogoBs Yepea rasoaHanu3aTophbl.

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

YnpaBenaoT nogaded B rasoaHanu3aTopbl NOTOKOB Npobbl 0TpaboTaBLUMX razoB, KanMBpoBOYHOMO UMW HYNMEBOTO
raza.
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V7, V8 — anekTpoMarHuTHble KnanaHol

fAna nepenycka noToka no o6xoaHOMY KaHany B o6xoa npeotpazosatena NO; 8 NO.
V9 — vronbyaTtbIil KnanaH

Ana ypaBHABaHUA NOTOKOB Yepes npeobpazosaTtens NOy B NO.

V10, V11 — vronsyartblie KnanaHbl

Ana perynupoBaHus NOTOKOR, MOYLIMAX B ra3oaHanuiaTophl.

V12, V13 — pbiyakHbie KnanaHol

[na ynaneHus koHgeHcaTa 13 BaHHbl B.

V14 — cenekTopHbIA KnanaH
HanpasnaeT notok B mewok BG nnu BK.

2.2 OBHapyxeHWe BpegHbIX YacTuy

B22.112.2.21nHapucyHkax 1.4 — .15 npueeaeHo nogpobHoe onnucaHue pekoMeHrayeMblX CUCTEM pa3baBneHun
n oT6opa NpoG. MockoNLKY NPU Pa3NUUHBIX KOHDUIYPALWAX TAKMUX CUCTEM MOTYT GbITh AOCTUIHYTHI 3KBUBANEHTHLIE
pe3yneTaThl, TOMHOE COOTBETCTBME PUCYHKaM He TpebyeTca. [lonyckaeTca MCNoNb30BaHWe AONCNHATENEHBIX KOMMNO-
HeHTOB, TAKUX KaK KnanaHbl, CONEHOWALI, HACOCHI U NepeknYaTenu, Ana Nony4eHus 4ononHUTENBHOW HHOpMaL MK
WU koopAuHauuM paboTbl B3IaUMOOEMHCTBYIOWMX cucTeM. Opyrue KoMNoHeHThl, hbyHKLUMOHUPOBAHUE KOTOPLIX He
BbI3BAHO HeoBxoauMocThio oBecnedynTs TOYHOCTE paBoThl OTAENBHBIX CUCTEM, MOrYT GbITh MCKMICYEHBI, ECNU UX
UckIioYeHUe TexHn4eckn oGocHOBaHO.

2.21 Cwnctema pazbaBneHusn

2.2.1.1 Cuctema pazbaeneHua yactu notoka (pucyHku 0.4 — 11.12)

OnuceiBaemasn cuctema pazGasneHusa ccHoBaHa Ha pasfaBsneH M yacTu notoka oTpaboTaBwux razos. PazgeneHue
noToka oTpaBoTaBLUMX ra3os W Nocnedyiow i npouece pazGaBneHna MoryT GbITh OCYLWECTBNEHB] C NOMOLUEID pa3GaBnsaiowmx
CUCTEM paznuuHbIX TUNoB. AnA nocnegylowero oTéopa BpegHbIX HACTUL, BECH NOTOK pasBasneHHblx cTpaboTasumx razos
UNU ero 4acTe HanpasnaeTcs K cucTeme oTGopa npob BpegHbix YacTuy (2.2.2 HacToAWEero AononHeHus, pucyHok 1.14).
[MepBbIA METOQ — aTO METOA NoNHoro oTéopa Npod, BTOPOA — MeTod YacTUYHoro oTéopa npob.

Cnocob pacyeTa koadpchuumeHTa pa3barneHua 3aBUCUT OT MCNOSMB3YEMOR CUCTEMbl pa3BaBneHns.

PekomeHayloTCA cnegyiowmne cUcTeMbI:

MaoKknHeTUYecKne cucTeMbl (PUCYHKM 0.4 n [1.5)

B aTuUx cUCTEMAaX CKOPOCTh M AABNEHUWe NOTOKA B 0TBOAALLEM NaTpybke AOMKHbLI COBNAAATE C COOTBETCTRBYHLIMMU
napamMeTpamMu OCHOBHOTO NoToKa oTpaBoTaBLUWX ra3ce, M noaTomy TpebyeTca obecnedeHe HEBOAMYLLIEHHOTO MOAHOPOa-
Horo noToka y Bxoga 8 npobooTGopHuK. OBBIMHO 3TO 4OCTUrasTCA MCNONL30BaHMEM PE30HATOPa U TPYGHI C NPAMBIM yuac-
TkoMm nepeq Bxodom B npoBGooTBopHuk. KoaddpuumeHT pasgeneHus NoToka B 9TOM Clydae paccYMTHIBAIDT HA OCHOBE
NerkonamMepaemMblx BENWMUH, TAKUX kak auameTpel Tpy6. CnegyeT UMeTh B BUAY, YTO M30KUHE3UC UCNOML3YETCH TONbKO
Ans oBecneyeHus yCrnoBWiA pacnpedeneHus NoToka, a He ANg pacnpeaeneHus pasmepos. MNocnegHee, kak NpaBuno, He
TpebyeTcH, NOCKONbKY YacTULLbI ABMAOTCA OCTAaTOMHO ManbIMK ONna 6ecnpenaTCTBEHHOTC OBUKEHUA B NOTOKE.

CuvcTembl ¢ perynupoBaHUeM NoToKa U M3MepeHuemM KoHueHTpaunu (pucyHkn 1.6 — 0.10)

B aTux cuctemax npoba oTbUpaeTca U3 0CHOBHOMO NoToka oTpaboTaswux rasos Gnarogaps perynUMpoBaHuio NoToka
pazfaBnAiolero Bo3AyxXa U NonHoro noToka pastaeneHHulx oTpaboTaswmx razos. KoaddmumnenT pasbasneHun onpe-
ASNAI0T, OCHOBLIBAACE HA KOHLEHTPaUMM MamepaembIx rasos, Takux kak CO, unu NOy, ecTecTeeHHbIM o6pasom npu-
CYTCTBYIOLLMX B OTPabOTaBLIMX rasax asuratens. MamepaioT KOHUEHTpauuK B pazbasneHHbIX oTpaboTaBLuMX rasax 1 pas-
BaBnAloWeM Bo3gyxe, B TO BPeM#A Kak KOHLeHTpaumWs B Hepa3baBneHHbIX oTpaGoTaBWwnX rasax MoXeT OblTb M3MepeHa
HEeNOCPeACTBEHHO UMM PACCUMTAHA HA OCHOBE pacxoda TOMMNUBA U YpaBHeHUs yrnepodHoro GanaHca npu ycnosMu, 4to
noTpeBneqve n cocTas ToNNMBaA U3BECTHEI. KOHTpOns cUcTeMBI BO3MOXKEH No pacyeTHoMy koadhduumenTy pazGasneHus
(pucyHku 0.6 u .7} unu no napameTpam noToka B oTBogsawem natpybre (pucyrku 0.8 — 0.10).

CuvcTembl ¢ perynupoBaHUeM NOTCKa M N3MepeHuemM pacxoga (pucyHkn .11 1 1.12)

B aTux cuctemax npoGa oTGUpaeTCA U3 OCHOBHOID NoTOKa oTpaboTaswunx raszos 6narogaps peryMpoeaHuio noToka
paztaenAkLLero BO3ayxa M NONHOro NoToka pasbasneHHbix oTpaboTaenx razor. KoadhdhuumeHT pazGasneHns onpege-
NAI0T, OCHOBLIBAACK Ha PA3HOCTU pacXofoB aTUX ABYX NoTokoe. Mpy aTom TpefyeTcA TouHaA B3aumHan kanubpoeka pac-
XOACMEpPORB, NOCKOMBKY HETOYHOCTE B 3HAYEHUAX PacXOAOB OFQHOro MOTOKa OTHOCWUTENLHO OPYroro MoryT NpuMBecTU K
CYLIECTBEHHBIM OLUMBKaM NPy BLICOKMX 3HaveHuAx koadpcpnumenTa pasbasnerna (pucyHkn 0.9 — [.15). ¥YnpasneHue
NOTOKaMW 3HaYUTEMLHO YNPOLIZETCA, ecni pacxoq pasbasreHHbIX oTpadoTaBLIMX ras3os NoadepKMeaTe NOCTOAHHBIM U
W3MEHATL, NO Mepe HaaoBHOCTK, pacxoa pasbasnalowero so3ayxa.

Mpu Ucnons30BaHUMK CUCTEM C YaCTUYHBIM pa3baeneHuem noToka cnegyeT uaberate npobnem, CBA3@HHBIX C OCaX-
AeHWem BpedHbIX YACTUL, B 0TBOAALLEM NaTpyBKe, M yR0CTOBEPUTLCA, 4TO M3 OTPatoTaBLUWX ra30B BUraTens u3snekaeT-
cA npefAcTaeuWTentHaA no coctasy npoba. HeoGxogumo Takke TwatensHo onpependaTte koadhdhmuneHT paspeneHus
NOTOKOB.

Wcnons3osane on1McaHHbIX BLILLE CUCTEM TPeOyeT NOBLILEHHOTO BHUMaHWA K 3TUM KIIOYEBEIM NpoGnemam.

MepBUUHLIE OTpaGoTaBLUWE razbl HANPABNAT U3 BLINYCKHOW TpyOL! EP (pucyHok 1.4} B TyHHeNs AnA pastasneHus
DT no noasogawemy natpySky TT 4yepes naokuHeTudeckuin npoGootBopHuk ISP, PasHocTs gasnenuid otpaBoTasumx
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razos B BeINycKHOW TpyGe u Bxoae B npoBooTGopHUK ynaenueasTca gatdvkom gaenerusa DPT. Ot gaTuuka curban nepega-
eTcA Ha perynaTop pacxoga FC1, KoTopblid ynpaBnsaeT BeITAXKHBIM HacoCoM SB ans oGecneyeHna HyneBoro nepenaga nas-
NeHuA y Bxoga B NpoGooTopHMK. MNpy cobniogeHUM aToro yCNnoBUA GKOPOCTU NOTOKOR 0TpaGoTaBLIero rasa B BhIMYCKHOM
TpyGe EP u npoBooTBopHuke ISP oguHakoBsl, U noTok, npoxogawmnii Yepes ISP nno oTeogawemy natpyGky T T, npegcTas-
ngaeT coBoi NOCTOAHHYIO YacTk MONHOMO NoToka oTpaboTaswux ra3os. KoadduumeHT pazgeneHnsa onpeaensoT OTHoLe-
HWEM nnolwanen nonepeyHblx cedeHnid EP 1 ISP. Pacxopg noToka pas3tasnaAlwero Bo3gyxa M3MepsaoT pacxogomMmepom
FM1. KoadhdprumneHT pasztarneHunsa paccHMTLIBAIOT Ha OCHOBaHWW pacxoda pazbasnstowero sosgyxa W koacduuneHTa
pasfeneHus.

, I>10d N
DAF PB FM1 l sB
\ PSP B atmocthepy
- v
Bozgyx /
PTT
1T B cuctemy
otBopa npob
BpefHbIX HacTuL,
ISP
™
DPT
AP
EP
FC1
OrpaboraBwne

ra3ml

PucyHok 1.4 — CucTema ¢ HacTUYHbIM pazbasneHuem noToka, N30 KMHETUHECKUM NpoBooTBOPHUKOM
W YaCTUHHBIM OTOOPOM Npos (KOHTponb SB)

HepastasneHHule oTpaboTaBWMe rasbl HaNpaenNATCA M3 BeINYCKHOR TpyOwl EP (pucyHok A1.5) B TyHHens ana pas-
6aenenus DT no oTeoaawemMy naTpyBky T T Yepes 3okMHeTIecknin npoBooT6opHuk ISP. PazHocTe aasneHminotpaboTas-
LIKX ra3oB B BLIMYCKHOA TpyGe U Ha Bxode B NpobooTOOPHUK YNaBNUBaT gaT4yMkoM gaenedua DPT. OT gaTumka curHan
nepenaeTca Ha perynaTop pacxoaa FC1, koTopblil ynpasnaeT HarHeTaTensHeIM Hacocom PB, cnykawum ana obecnedye-
HUA HYyNeBOro Nepenaga AaeneHus y Bxoaa B npoBooTGopHuK. 3To AocTUraeTcA HanpaBneHUEM HEZHAYUTENBHOM YacTu
noToka pasbaensaiowero Bo3ayxa, pacxod KoTOporo ke usmepeH pacxogomepom FM1, u nanpaeneHuem ero B nogatowmi
naTpybok TT uepes conno. Mpu cobniogeHun 3Toro YCNoBMA CKOPOCTM NOTOKOB OTpaBoTaBLUero rasa B BLINYCKHOW TpyGe
EP 1 npobootbopHuke ISP ognHakoBkl, M NOTOK, NPOX0ogALLIMA Yepes ISP 1 no oTeogAWeMy NaTpyoky TT, NpeactaenaeT
coB0i NOCTOAHHYIO YacTb NOMHOrD NOToKa oTpaboTaBlKX razos. KoadduuneHT pazgeneHns onpeaenaoT oTHOWEHUEM
nnowaaeid nonepeydHbix ceveHnid EP 1 ISP. PazbaensawwWiA Bozgyx NogaeTca M2 TyHHens ana pasdaeneduns DT ¢
NoMOLULH BEITAXHOMO Hacoca SB. Pacxop noToka pastaensowero sozayxa uamMepatoT pacxogomepom FM1 Ha Bxoge B
TyHHene DT. KoadhdbuumeHnT pazbaeneHns paccynThIBaDT HA OCHOBAHWKM pacxoaa paszbasnsiowero sozayxa n koacduuyn-
€HTa pazfgeneHus NoToKOB.

HepastasneHHule oTpaboTaBWMe rasbl HAaNpaenNATCA M3 BeINYCKHOR TpyOwl EP (pucyHok 1.6} B TyHHEnb ang pas-
Basnenua DT uepes npobooTbopHuk SP no oteoaawemy natpybky TT. KoHueHTpauuu uiaukatopHoro rasa (COp unu
NOy )} usmepsioT B HepasbasneHHoM U pasbaBneHHOM NoToKax 0TpaboTaBLLMX ra30s, a Takke B pasbasnsfiollem Bozayxe ¢
nomoLLUklo razoaHanusatopa(os) oTpatoTaswux razos EGA. CooTBeTCTBYIOLWME CUrHANBI NEpeaaloTCs Ha PerynaTop pac-
xopa FC2, koTopriil perynupyeT paboTy nubo HarHeTaTensHoro Hacoca PB, nubo BemskHoro Hacoca SB ¢ uensto obecne-
YUTb COOTBETCTBYIOW e pazgeneHune oTpaboTaBlumx razos v koadduuneHT pazbasneHuns B TyHHene DT. Koacdbduyment
pazGaBneHusa paccUMTbIBAIOT UCXOAA U3 KOHUEHTPaLMA MHAUKATOPHLIX ra3cok B HepaszGaeneHHbIX oTpaBoTaBlUMX razaxu B
pazGaBnalowLemM Bo3nyxe.

HepaszBasneHHble oTpaBoTaBLlIKMe razel HANPABNAOTCA U3 BbIMyCKHOW Tpy6bl EP (pucyHok A.7} B TyHHenNb AnA pas-
Basnenus DT yepea npobooTéopHuk SP no noasoaawemy natpy6ky TT. Konuentpauun CO, uamepsioT B pazbasneHHbix
oTpaboTaBwWwuMx rasax v B pazGasnaiowem Bo3gyxe ¢ NOMOLLI0 razoaHanusatopalos) oTpaboTaBwux rasos EGA. CurHa-
N1, nHchopmupyiowue o koHueHTpaun CO, u pacxoag Tonnuea Geyg . Nepeaaiotca nubo B perynatop pacxopga FC2 unu
Ha perynaTop pacxoga FC3 cuctemsl oTGopa npoG BpegHbix 4acTuy, PSS (pucyHok O.14}). Perynatop FC2 ynpaenseT
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) I>10d
DAF FM1 l S8
PSP B atmoccepy
» ®
Boaayx
DT
PTT
B cucrem
CwM. pucyHok .14 ot6opa npgﬁ
BPeOHbIX YacTUL,

OTtpaGoTtaBwue
rassl

AP FC1

Pucynok 1.5 — Cuctema pa3basneHna 4acTW NOTOKA C UIOKUHETUUECKUM NpoGooTBOPHUKOM M YacTU4HBIM 0TGopoM npob.
(YnpaBneHue c nomowkblo HarHeTaTensHoro Hacoca PB)

| 11 l
FC2 EGA

{>10d

GdakynbTaTMBHO
DAF & PB unu SB l
\ B armocthepy
o ©
Boagyx / /PSP
PB DT
Cm. pueyHok .14
TT
EGA B cucremy otGopa
i npo6 BpeaHEI YacTHL,
(PSS)
gP
EP
OTpaboTaewue
rassl

PucyHok f1.6 — Cuctema ¢ YacTUYHbIM pazfaBneHnemM NoToka, YHacTUYHLIM OTGopoM NpoG
1 uaMmepeHuem koHueHTpauum COs unu NOx

paboTol HarHeTaTensHoro Hacoca PB, a perynatop FC3 — cucTeMol YacTudHoro oTéopa npob (cM. pucyHok [.14), Tem
CambiM pPerynupys pacxogbl NOTOKOB Ha BXOAE B CUCTEMY M BhIXOAE W3 Hee, YTo obecnevMBasT COOTBETCTRYOLEE pasae-
neHne noTokos oTpaboTaBwnx razos U koadduueHT paszbasneruns B TyHHene DT. KoadhchuumeHT pasGasneHns pacc4m-
ThIEAIOT Ha ocHoBe koHueHTpaunn CO, 1 pacxoga Tonnuea Gy B NpegnonoXeHun yrnepogHoro 6ananca rasos.
HepaabagneHHble oTpaboTaBLIME raabl HANPABNATCA M3 BeINYCKHOM TpyOwl EP (pucyHok A.8) B TyHHens Ans pas-
Gasnenua DT yepes npobooTGopHuk SP no oTBogAwemy natpybky TT nog Bo3gelcTBUMEM OTpPULATENBHOMO OABMNEHUS,
co3gaeaemoro B TpyBke Bentypu VN, pacnonoxenHol B TyHHene DT. Pacxog rasosoro notoka B natpy6ke TT 3aBucut ot
oBMeHa aHepruei B 30He pacnonokeHWUA TpyBK BEHTYpU 1, TeM cambiM, oT aBConioTHOM TEMNepaTyphl ra3a Ha BbIXOOE U3
naTpybka TT. CnepgoeaTensHo, pazaeneHue noToka oTpaboTasliMx ra3os AnNA AaHHOro pacxoaa B TyHHEenNe He ABNASTCH
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FC2 EGA EGA

DdakynsTaTMBHO
DAF BP

\ | PTT
* — ™
Bosayx | /]

PB DT
PSS
1T
FH
GrueL
SP P
®akynsTaTMBHo M3 FC2 |
EP
Bonee nogpo6Ho
CM. pucyHok .15
OTtpaboraBune
rasbl

PucyHok [1.7 — CucTemMa ¢ YacTU4HBIM pazGaeneH1em NaToKa, NosHbIM 0TGOpoM Npod, 3MepeHemM KoHUeHTpauui CO;
W Ucnonb30BaHUeM yrnepeaHoro 6anaHca

EGA EGA
. I>10d
DAF PB |
Bosayx \ i B atmocdepy
* — o PSP —
/  /
DT PTT
Cm. pucyHok .14
T B cucremy ot6opa npob
Bp&aHbIX YacTuL,

EP EGA

OTpaborasLume
rassl

PucyHok 1.8 — Cuctema ¢ YacTUUHbIM pa3baeneHdem NoToKa, YacTUUHEIM 0TGOpoM NpoG, ¢ oauHapHON TpybKon BeHTypH
U namepeHuem koHueHTpauum CO; unu NOyx

NocTOAHHBIM U Ko3chdMUMeHT pasfaBneHnsa Npu MansIx Harpyakax HeCKONbBKO HUXKE, YEM MPU BLICOKWX Harpy3kax. KoHueH-
Tpauuu MHgukaTopHoro raza (CO, uni NOy) namepsiioT B HepasbasneHHbIx U pasbaBneHHbIX 0TpaboTaBlWmnX razax u e pas-
GaBnsalowem Bo3Oyxe € Nomollblo rasoaHanusaTtopa(os} oTpaboTaswmnx rases EGA. Koadbduuuent pasGasnenuns
paccYMTBIBAIOT HA OCHOBE NOMYYEHHbLIX 3HAYEHUIA.

HepasGasneHHsle oTpaboTaBWKWe rasbl HAaNpaenNATCA U3 BeINYCKHOR Tpyosl EP (pucyHok A.9) B TyHHenb ang pas-
6asnenus DT 4yepes npoBooTGopHuk SP no nogeogawemy natpyGky TT ¢ NOMOLLI0 pasfgenuTensa noToka, BKIoYatowemy
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EGA EGA
1> 10d
DAF PB  PCV2
\ HE
* / .
Bosayx / /PSP
DT

Cm. pucyHok .14 PTT

B cuctemy
otGopa npod
T BPeAHBIX YacTuL,

SB

B armocthepy

Otpa6otabewive
rasbl

Pucyrok .9 — Cuctema ¢ yacTudHbIM pasfaBneHnem noToka, 4acTuYHBIM oTGopom npo®, aeoiHol TpyGkon BeHTypu
WN QBOAHBIM guadhparMoBbIM pacxo4oMepaM U UaMepeHuem koHueHTpauun CO2 unn NOx

B ceba komnnekT guacparmoBelix pacxogomMepos unu Tpybok BenTypu. Mepean Tpybka (conno) FD1 BcTpoeHa B BhINyC-
kHyto TpyOy EP, BTopan Tpy6ka FD2 — B naTtpy6ok TT. Kpome Toro, omKkHbI 6bITh YyCTAHOBNEHBI ABA PErYNUPYIOWNX kKnana-
Ha PCV1 u PCV2, obecneynBaloix HEM3IMEHHbLIA YpoBeHb pasfeneHns oTpaboTaBliKX ra3os Gnarogapsa KoHTpono
NPoTWUBOAABNEHUA B BBINYCKHOW TpyDe EP W aasneHus s TyHHene DT. KnanaH PCV1 pacnonoxeH 3a npo6ooTbopHukom SP
B BbINYCKHOW TpyBe EP, PCV2 — mexay HarHeTaTeNsHBIM HacocoMm PB 1M TyHHenem DT. KoHUeHTpauno MHOUKATOPHOro
raza (COo MM NOy ) uamepsaoT B HepaaBasneHHbix oTpaBoTaBlnx rasax, pasbasneHHelx oTpaboTasluuMx rasax U pasbas-
NAWLWEM BO30yXe C NOMOLWLK razoaHanuaatopa(os} oTpaboTaewmx razos EGA. Ero ucnonb3osaHue HeoGxogumMo ang
NpoBEpKW CTENEHW pacnpeaeneHns NnoToka oTpaboTaBLUMX ra30B v perynuposaHua knanaHos PCV1 nPCV2 B uenaxobec-
nedeHus Gonee TodHoro pasgenenus notoka. Koadbdpuument pazGarneHns paccUMTBIBAIOT HA OCHOBE KOHUEHTpaUWiA
WHAMKATOPHbLIX ra308B.

HepasBaeneHHble oTpaboTaBlIMe razsl HANPaBNAIOTCA M3 BoINyckHOW TpyBel EP (pucyHok .10} B TynHens DT gna
pazbaeneHuaA no nogsogswemy naTpydky TT vyepes pazgenutens notokos FD3, cocToAWero M3 HeCKoNbKUX TpYBoK, UMe-
IOWMX OQMHAKOBLIE reOMEeTPUYECKUE pPa3Mepsl (AMaMeTPbl, ONWHBI U paauychl TMOKW), BCTAaBMEHHbIX B BbINYCKHYO TPYGY
EP. Yepes ogHy U3 aTUX TpyG oTpaboTaBLWMeE rasbl HANPaBMATCA B TyHHeNnk DT, a Yepes ocTankHble NPOXoaAT B AeM-
ndpepHyto kamepy DC. CnepgoeaTtenkHo, 3HadeHue KoachdrumeHTa pasgeneHma NOTOKOB 0TpaboTaBLUMX ra30B 3aBUCUT OT
oGwero4vdcna Tpyd B pasgenutene FD3. MNoagepxaHue HenameHHOro koacuUMeHTa pazgeneHua noToka TpebyeT Hyne-
BOW pazHoCTM Mexgy gaesneHnem B gemncupyilowein kamepe DC v Ha Beixode 13 natpybka TT. 3Ta pazHocTb 4aBneHui
ynasnueaeTcA AatiaukomM aasnenuid DPT. Hyneeas pa3sHocTe gaBnenun ofecneynsaeTca nogaveil CBEXEro Bo3ayxa B
TyHHens DT B 30Hy okono Beixoga ua TT. KoHueHTpauuio nHAaMKaTopHeIx rasos (CO4 u NOy juamepaioT B HepasGasneH HblX
oTpaboTaBlmx razax, pasbasneHHbix oTpaboTaBLWIMX razax U pasbaenaiolem Bo3gyxe ¢ NOMOoLLbIo razoaHanMsaTopalos)
oTpaboTaBswmx razoe EGA. Ero (ux) ucnons3osaHue HeoBGxogumo ANA NpoBepKU pazgeneHun oTpaboTaBLunMx razce U
yrpasneHnsa pacxodom nodasaemoro Bo3gyxa B Lensax Gonee TOMHOMO KOHTPONA pa3sgeneHus NoTOKoB oTpaboTaBLIMX
razos. KoacdduumneHT pazGasneHnsa paccUMTHIBAIOT HA OCHOBE KOHUEHTPaUWA MHOUMKATOPHbLIX razos.

HepaabagneHHble oTpaboTaBlUMe rasbl HAaNPaBnATCA U3 BbINYCKHOW TpyGHl EP (pucyHok O.11) B TyHHens DT onA
pazbaeneHua Yyepes npobooTéopHuk SP u nogeogAwMn naTpy6ok TT. MonHelid noTok B TyHHene DT koHTponupyeTcA pery-
natopom pacxoaa FC3 nnacocom ans nogaqn npo6 P B cucteme oTBopa npof epegHeixvacTuy (pucyHok [1.15). MoTok pas-
GaBnsiowero Bo3Ayxa KOHTPONUpyeTcA perynsatopom notoka FC2, koTopblil MOXET UCNoNbL30BaTh pacxod oTpaboTaswmx
rasos Gpyy, Pacxo Bosayxa Ga) g UM pacxof TONNKUBA Gr |y BKAYECTBE YNPaBIAIOLWEro cMrHana c uenbio o6ecnedsHus
Tpebyemoro pasgeneHus notoka oTpaboTaslwmx rasos. Pacxog noTtoka us npoGootbopHuka SP B TyHHene DT onpegensioT
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DC [ ]|= —>

EP

PucyHok .10 — Cuctema ¢ 4acTU4HBIM pasbaBneHueM NoToka, HacTUMHBIM OTGOPOM Npab, pasfeneHuemM Ha HeCKONbBKO
NOTOKOB WU U3MepeHWUeM KoHueHTpauumn COz n NO,

]
FC2
dakynLTaTUBHO
DAF kP (PSS}
\ | |
* *> © PTT
Boaayx /
FM1 DT PSS
T FH
Gexn
PV
- SP
Gars B atmocdepy
G"n“ EP Eonee noapo6HoO
FUEL + cM. pucyHok .15
OTtpaboTapwme
rassi

PucyHok .11 — Cuctema ¢ YacTU4HBIM pazBasneHuem noToka, NonHbIM oTeopoM NpoG 1 ynpasneHuem pacxofom

K&K pasHoCTb CyMMapHOoro pacxoda v pacxoga pasGasnsaiollero sosgyxa. Pacxod pasbaenslowero Boagyxa onpegensioT
pacxogcmepom FM1, a cymmapHeidl pacxog — pacxogomepom FM3 B cucteme otGopa npo6 BpegHbIx YacTuy, (pucy-
Hok A.14}. KoadbcbuuneHT pazbaBneHna paccuMThIBAlOT Ha OCHOBE 3TUX ABYX PAacX0Q0B.

HepaztasneHHble 0TpaboTaBLUNE rasbl HANPABNATCA U3 BEINYCKHON TpyGwI EP (pucyHok [1.12) B TYHHENb ANA pas-
6aeneHus DT vyepes npobooTGopHUK SP 1 nogeogawMia natpybok TT. PazaenerHre oTpaboTaBLUMX ra30B U MX pacxod B
TyHHene DT koHTponupyeT perynatop pacxoga FC2, ynpasnas pacxogamu (MnN1 ckopocTAMU), CO34aBaeMbIMK HarHeTa-
TenbHeIM HAcocomM PB U BEITRXKHBIM HACOCOM SB cooTBeTCTBEHHO. 3TO BO3MOXKHO, Nockonbky npoGa, otéupaeman cucte-
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PucyHok .12 — CucTtema ¢ 4acTUYHbLIM pa3fasneHuemM NoToka, HacTUMHBIM oTGopaM NpoG KM peryMpoBaHuenM noToka

MO oTGOopa Npob BpeaHbIX YacTul PSS, BozepawlaeTca B TyHHeNs DT. BO3MOXHO UCNoNb30BaHMe pacxoq oTpaboTaBsLumny
rasoB Gpyy. pacxod Bosdyxa Ga g UM pacxod TONNUBa G| jg| B KadecTee ynpasnsiolwero curiana ans perynatopa FC2.
Pacxop pazGasnsowero so3gyxa uaMmepaioT pacxocgomepom FM1, a nonueiit notok — pacxogomepom FM2. Koadbduum-
eHT paaBaBneHna paccuMTLIBAIOT HA OCHOBE 3TWUX OBYX PacxodoB.

KoMnoHeHTLI, NoKasaHHLIe Ha pucyHkax 1.4 — 0.12

EP — BbinyckHaA Tpyba

BeinyckHasa Tpy6Ga moxeT BTk YcTaHoBRNeHa Ha paccToaHuu 0,5 m oT asuratens. JinA cHKEHWUA TENNCBOW UHEPLUK
BbINYCKHOW TPYObLI peKOMeHAYeTCH OTHOLEHWE TONWKMHBI TPYGLI K ee guameTpy He Bonee 0,015. NMpUMeHeHne rMBKnX cek-
LMiA JOMKHO BbITb OrpaHUYeEHO Y4ACTKAMU C OTHOLWEHWEM ANUHEI K gnameTpy He Bonee 12. Crubbl HeoGXoAUMMO CBECTH K
MUHUMYMY, YTOOBI YMEHBLUIWTL OTAOXKEHUA BHYTPU TpyObl. ECMM B BLINYCKHYIO CUCTEMY BXOQMWT MMyLUWTENs UCNbITaTeNb-
HOro cTEHAA, TO OH TaKKe MOXET GbiTh M3ONMPOBaH.

B BhINYCKHOR Tpyfe, MCNOMNb3yeMol ¢ U30KMHETUYECKON CUCTEMON, He OOMKHO GbITh KOMEH, U3rMGoB U Pe3kuX
W3MEHEHUWIA AnameTpa Ha y4acTke, onpedenAeMomM paccToAHWEM, PABHOM WECTU AMamMeTpam BeiNyCKHOM Tpy6bl A0 HAKo-
HeyHuka Npo6ooTGopHUKA U TpeM OUaMeTpaM BhINYCKHOA TpyBkl 32 HUM. CKOpOCTL raza B 30He NpoBooTBopHUKa OoMKHA
cocTasnaTe Gonee 10 m/c, 332 UCKNIOYEHUEM UX CKOPOCTU B peXXUMe XonocToro xoaa. Kone6anua gasneruna otpaboTas-
LUIMX ra3oB He JOMKHbI NpesblwaTs + 500 Ma oT cpegHero 3HaveHUs.

TMioGble Mepbl N0 CHUXKEH MO aMNNUTY ALl KoneGaHWid gaBneHWA, QONONMHUTENbHBIE MO OTHOLIEHMIO K BbIMYCKHOR CUG-
Teme, OTNHYAWENCH OT BbINYCKHOW CUCTEMBI, MCNONb3YEMO A Ha LWIaccK AaHHOrO TUNa (BKNIDYaA MyLWUTENs U YCTPOMCTRA
nocregyowero Bo3aeicTenA Ha oTpaboTaBlwMe rasbl}, He AOMKHbBI BNUATL Ha paboTy ABMraTens unu Bel3blBaTh OCaKae-
HUE BpeAHbIX 4ACTUL,.

AnsA cuctem Ge3 M30KUHETUHECKUX NPpoBo0TEOPHUKOB PEKOMEHOYETCA UCNOML30BaTE NPAMYHO BBIMYCKHYIO TPYGY Anu-
HOW, paBHOW WeCTU guameTpam Tpybel A0 HakoHeqHWKa NpoGooTGopHUKA U TPeM AUaMeTpam BolMyCKHON TPyOhl 3@ HUM.

SP — npobooTéopHKMK (pucyHkn 1.6 — [.12)

BHyTpeHHWA guameTp npoBooTGopHUka gonxkeH 6biTh He MeHee 4 MM. OTHOLWEHWE AMAMETPOB BbINYCKHOA TPYGbI K
auameTpy NpoBooTéopHUMKa — He MeHee 4. [poGooTOOPHUK AOMKEH NPeacTaBNATE COGON NaTPYGOK C OTKPLITHIM TOPLOM,
ofpalleHHBIM NPOTUB HANPABNEHUA NOTOKA U PACNONOKEHHBIM HA OCU BbINYCKHON TpyBel, nnn ke npo6ooT6opHMK OomKeH
WUMETE HECKOMBKO OTBEPCTUA U COOTBETCTBOBATE onucaHuio SP1 B 2.1.1 HacToAlero AONONMHEHNS.

ISP — n20KMHETNYeCKUA NpoGooTGOopHUK (pucyHkn .4 1 1.5)

MaokuHeTUHecKiA NpoBooTOOPHWUK OormkeH GbITe YCTaHOBNEH TaK, 4Tobkl ero Topel, 6bin o6palleH NpoTUB Hanpas-
TNEHWANOTOKA U pacnonoXKeH Ha 0CU BLINYCKHO N TpyObl EP B 30He, rae oGecneunsaioTca ycnoBua AnA NponopLyMoHansHoro
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oTGopa npob HepazBasneHHbIX oTpadoTaswmnx razok. BHyTpeHHui guameTp npoBooTGopHuka gomkeH BbITb HE MeHee
12 MM,

Ana n3okuHeTU4decKoro pasgeneHun noToka oTpaboTaBLmx razos Heobxoauma cucTemMa perynupoBaHus, ycTaHas-
NUBaloWan HyNeBYIo pa3HOCTb AaBNeH A Mexay BuinyckHOU TpyBoi EP unpoGooTtGopHukom ISP. B aTux ycnoeuax ckopoc-
TW NOTOKOB OTpatOoTaBLUMX ra30B B BbINYCKHOA Tpyde EP 1 npoBGooTGopHUKke ISP 0gMHaKoBLI, M MACCOBLIA pacxog uepes
npofooTGopHUK ISP npeacTaBnAeT coBoi NOCTOAHHYH 40N CyMMapHoro pacxoga oTpabdoTasLlumx razos. [poGooTbop-
HUWK ISP gomkeH ObITe NogcoegrMHeH kK gat4uky DP T, ynaesnuearowemMy pasHocTe AaBneHliA. Hynesan pazHocTs AaBneHuiA
mexgy BeinyckHol TpyBoi EP u npoGooTtGopHukom ISP gomkHa 6uiTe 06ecneuera perynaTopom pacxega FC1.

FD1, FD2 — pazgenuTtent noToka (pucyHok [1.9)

KomnnekT Tpy6ok BeHTYPHU UNK KanuBpoBaHHLIX OTBEPCTMA YCTaHABNMBAIDT B BhIMYCKHYO Tpyoy EP 1 oTBOgALLMA
natpyGok TT OnA oTBoOa COOTBETCTBYHOLEA YacTW NOToKa HepasBtaBneHHbIX 0TpaboTaBLUIKMX ra3os B NpoOo0TOOPHMK.
Perynupylowas cucTema, cocToAwan U3 aeyx apocceneid PCV1u PCV2, perynupylowx 0asneHua B BeINYCKHOR TpyGe EP
u TyHHene DT, HeoGxoauma Ans cOOTBETCTBYIOLWErO pasaeneHus NoTokos oTpaBoTaBLuMX rasos.

FD3 — pazpgenutenb notoka (pucyHok .10}

KomnnekT TpyG ycTaHaBIMBaIOT B BIMYCKHYIO TpyDy EP onsA oTeoga coOTBETCTBYIOWEA HacTW NOTOKa HepasbaBneH-
HbIX OTPatOoTaBWMX ra30s B NpotooTGopHUMK. OagHanaTpyd nogaeT oTpatoTaBLlWe rassbl B TYHHeNs A4NA pastasneHa DT, B
TO BPeMA Kak no apyrum TpyGam oTpaboTasLuMe rasbl BoIX0 AT B AeMndupyowyto kamepy DC. TpyBkn QOMKHBI UMETL oau-
HaKoBblE reOMeTpUdEeckUe napameTpel (QUameTp, ANWHY, paguycol TBkM), YToBbl COOTHOLWEHWE PACXOA0B pazdensemMbIx
NOTOKOB 3aBUCENO ToNbKO OT oBwero yacna Tpy6. Ans cooTBETCTBYIOWErO pazgeneHus noTokoB HeoBxoauma cuctema
perynupoBaH s, NoaaepKUBa oL as HyNeBYHD pa3HOCTL JaBreHWA Mexay BXxoaom B kamepy DC Tpy6 koMnnekTa usxogom
B TYHHenb DT naTtpytka TT. MpMaTOM YCNOBMIM CKOPOCTM 0TPaboTaBLIMX ra30B B BbiNyCKHOW TpyGe EP 1 pazgenutene FD3
COOTBETCTBYIOT 0fiHa ApYroi U pacxop B natpybke TT cocTaBnAeT HEM3MEHHYIO YacTb NOMHOMO NOTOKa OTpaboTaBLLIMX
razoB. 3Tu ase Touku (B EP nFD3) aomkHel GeITs CBA3AHEI C GATYMKOM pasHocTu Aaenenunil DPT. MNopgep:kaHue Hyneson
pazHocTu aaeneHuil oGecneunsaeT perynatop notoka FC1.

EGA — razoaHanuvzaTtop oTpaboTaBlnX razos (pucyHkn 0.6 — 4.10)

MazoaHanusaTopbl CO5 MNOy MoryT 6biTh UCNONB30BAHEIANA METOAA YrNepoaHoro BanaHca. YkasaHHble rasoaHa-
nu3aTopbl KAaNWGPYIOT Tak ke, Kak razoaHanusatopsl 418 U3MmepeHus BeibpocoB BpeaHbIX razcobpasHeix BewecTs. Ana
onpegeneHua pasnuyuid B KOHLEHTPaLWAX OA0NYCKkaeTCA UCNONb30BaTE OAWH UMW HECKOMBKO ra30aHanuaaTopoBs.

TOMHOCTL M3MEpUTENbHLIX CUCTEM JOMKHA GbITh Takoi, uTobbl Beina obecneveHa norpelHocTe GEppy 7 ANK
Veprw, i =4 %. ’

TT — oTBOgAWMA NaTpyGoK (pucyHkn .4 — .12}

OTteoanwmi natpybok gna ot6opa NpoG BpedHbIX YACTUL, AOMKEH:

- UMETE BO3MOXKHO MEHLLUYID ANUHY, HE NPEBLILLAIWYIO 5 M;

- UMeThb BHYTPEHHWIA QUamMeTp He MeHee guamMmeTpa NpoBooTBopPHUKE, HO He Bonee 25 mm;

- BbITE YCTAHOBMEH KOHLUEBOW YaCThI0 N0 OGEBOW NMHUN TYHHEN A AnA pazGasneHns B HanpasneHuu No ABWKEHUID
noToKa.

Ecnu naTtpy6ok umeeT anuHy He Gonee 1 M, ero HeoBxoQMMo U30MPOBATE MATEPUMATIOM C MakCUMansHON Tenno-
npoBogHocThio 0,05 BT/(M - K} M TONWKMHOA No paguycy, pasHoi guameTpy npobooTbopHuka. Ecnu natpybok umeeT anuHy
Bonee 1 M, TO OH gomKeH BbITh U20MMPOBaAH M HarpeT Ao TeMnepaTypel CTEHKW He MeHee 523 K (250 °C).

B ppyrux cnyyasx TpeGyeman TemnepaTypa CTeHKM NodBoaaLlero natpybka moxeT BuiTh onpedeneHa cTaHgapTHBIMU
pacyeTamu TennonepedaYu.

DPT — paTyMK pazHocTW gaBneHuit (pucyHkn 4.4, .51 A.10}

AaTtyvk pasHocTy AaBneHuil QoMKeH UMETbL AuanaszoH uameperuid + 500 MNa.

FC1 — perynsatop pacxoga (pucyHku 4.4, 1.5 .10}

B n3oknHeTU4eckMx cuctemax (pucyHkn 1.4 u 1.5} anA nogaepaHna Hynesor pasHOCTY aBNeHNA Mexay BhINyc-
KHOW TpyBoil EP nnpoGooTGopHukom ISP TpebyeTca perynaTop pacxoaa. PerynuposaHne MOXeT ObITh OCYLLeCTBNEHOD:

a) ynpaBneHUeM CKOpOCTbID UMM pacxodomM MOTOKOM, Uaylero Yyepes BHITSXHON Hacoc SB, u nopgaepxkanuem
NOCTOAHHBIX CKOPOGCTM MM Pacxofa NoToka, MOYLWEro Yepes HarHeTaTensHelid Hacoc PB, BO BCeX UCNbITaTeNEHbIX Peki-
Max (pcyHok O.4} unu

b} perynupoBaHuem BeITSXHOMO Hacoca SB Ha NOCTORAHHBIA pacxod nNo Mmacce notoka paszbasneHHblx oTpaboTas-
LUMX ra30B W yNpaBneHuemM NOTOKOM, MOYLLIMM Yepes HarHeTaTenksHblid Hacoc PB, 1, Tem caMmbIM, MOTOKoM npobsl oTpabo-
TaBLUWX ra30B B 30HY OKOMNO HaKoHeUHMKa naTpydka TT (pucyHok [.5).

B cucTeme ¢ perynupoBKoi gaBneHusa ocTaTodHasn olwnubka B KOHTYpe perynipoBaHus He OOITKHA NPERbILIATE
+ 3Ma. KonebaHuA gaBneHna B TyHHene and paztasneHnsa He AoMKHbI NpeBbIWaTh £ 250 Ma 0THOCUMTENEHO CpeaHero 3Ha-
YyeHua.

B cMcTemMe ¢ Heckonb kKUMKW TpyGamu (pucyHok f1.10)} perynaTop pacxoga obecneynsaeT COOTBETCTBYOLEE pasgene-
HWe NoToKa oTpaboTaBLWIMX ra30B, Co3AaBan HyNeBYH Pa3HOCTL AaBNIEHUA Ha BbIXOAe U3 TPyD KOMNNEKTa U Ha BIX0de 13
oTeOAsWero naTpyBka TT. PerynuposaHue 3akniodaeTcs B yNpasneHuu pacxoqoM NoToka Bo3ayxa, MayLWero B TyHHENb
ana pazbaenenun DT, B 30He OKOMNO BHIXOAHOrO OTBEPCTUA NaTpyGra TT.
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PerynvposaHue 3aknioyaeTca B yNpaBneHUM pacxoqomM NoToka Bo3ayxa, uaywero B TyHHenb And paztasnenus DT,
B 30HE OKOMO BbIXOOHOro oTBepcTUA naTpybka TT.

PCV1, PCV2 — ppoccens, perynupylowuin gasneHus (pucyHok [1.9)

AnA cuctemel ¢ ABYMA yNpaBnALWUMK TpyBkamu BeHTypH (OBYMA KanubpoBaHHBIMA OTBEPCTUAMMU) HEOBXOOUMEI
0Ba Apoccens, perynupyoLmnx gasneHue, ANA cooTBETCTBYOWEro pasgeneHns noToka nyTem ynpasneHusn. GanH opoc-
cenk JOMKeH BbITh pacnonoXeH B BRINYCKHOW Tpybe EP 3a HakoHeuHWMKOoM NnpoBooTBopHKKa SP (o HanpasieHWo NoToka),
a gpyroll — mexgy HarHeTaTenbHelM HacocoM PB n TyHHenem ans pasGasnedua DT.

DC — aemndmpyrowan kamepa (pucyHok [.10)

Oemnchupylowan kamepa gomkHa GblTe yCTAHOBNEHA HA BhIXOAE U3 KOMMNekTa TpyS AnA cBedeHUA K MUHUMYMY
koneGaHui nasneHuA B BeINYCKHOW TpyGe EP.

VN — tpy6ka BeHTypum (pucyHok 1.8}

TpyGky BeHTypu ycTaHaBNUBaOT B TyHHeNe ana pazbasnedna DT, yToBel co3gaTh oTpULaTensHoe gaBneHue okono
BLIXOAHOTO HakoHeuHWka natpy6ka TT. Pacxop razosoro noToka Yyepes natpybok TT, onpegenaemMelil 06MeHOM 3HEPr UM B
30He TpyGku BeHTypH, B OCHOBHOM NPONOPLMOHAaneH pacxody B HarHeTaTensHOM Hacoce PB, yTo oGecneunsaeT HEU3MEH-
HocTh koachdmumenTa pazbaenenus. MNockonbky 06MeH SHEPrMM 3aBUCHT OT TEMMNEpPATYPbI HA BhIXoAe U3 naTpybka TT u
pazHoCTH gaBNeHWA B BbINYCKHOW TpyBe EP 1 TyHHene DT, dakTuiueckuid koadhduuMeHT pazbaBrneHna HEeCKOMBKO HUXe
npu Manoi Harpyake, 4em Npu BLICOKOW Harpyske.

FC2 — perynatop pacxofa (pucyHkn 1.6, 0.7, .11 A.12; chakyneTaTMBHO)}

PerynaTtop pacxoga MoxeT GbITh UCNONb30BaH ANA yNpaBneHus pacxogom B HarHeTaTensHoMm Hacoce PB wunu s
BbITSKHOM Hacoce SB. Ha Hero MoxeT 6biTh NofaH cUrHan oT NoTOKOB 0TpaGoTaBLWUX ra3os, BO3AYXa UMK TOMMUMBa UMK
OTAENbHbIE CUrHanbl o koHueHTpauuu COy unn NOy.

Mpu nogaye npegBapuUTenksHO cxXaToro Bozayxa (pucyHok .11} perynatop FC2 HenocpeAcTBEHHO YNpaBNAET NOTO-
KOM BO3gyXa.

FM1 — pacxogomep (pucyHkn 4.6, 0.7, 0.11 1 0.12)

Pacxogomep andrasa unu apyrue ycTpoicTea, U3MepsiolMe NOTOKU U crysKall e Ans U3aMepeHus pacxoaa pazbas-
nsAwwero sozgyxa. Pacxogomep FM1 agnaeTca hakynbTaTUBHBIM NPUBOPOM, ecrid HarHeTaTensHeld Hacoc PB kanubpo-
BaH ONA U3MepeHUn pacxoga.

FM2 — pacxogomep (pucyHok [.12)

Pacxogomep andrasa unuapyrue ycTponucTBa, U3MepsioLWne NOTOKK M CryKalLl e Ans u3MepeHus pacxoaa pasbas-
naAwwero sosgyxa. Pacxogomep FM2 agnaeTcd chakynbTaTUBHBIM TPUGOPOM, €CNU BITAMXKHON Hacoc SB kannbposaH ansa
W3MepeHUA pacxoga.

PB — HarHetatenbHbIW Hacoc (pucyHkn .4 — 0.9 A.12)

Ana perynupceanua pacxoga pazfasnaowero Bozgyxa Hacoc PB moxeT 6bITe coeguHeH ¢ perynaTopamu gasne-
H1A FC1unn FC2. Hacoc PB He NpUMEHSAIDT, eCnM MCnonk3yoT ApOocCenbHYI0 3acnoHKy. Hacoc PB MOXeT ObITh NpUMEHeH
AnA U3MepeHns pacxoda pasGaenaiollero Bo3ayxa, ecrnv oH COOTBETCTBYIOWMM oBpazom kanuBpoeaH.

SB — BbITAXHOW Hacoc (pucyHkn 1.4 —1.6, 4.9, .10 A.12)

KMcnoneayeTca TonbKo ANA YacTudHoro oTBopa npob. Hacoc SB MokeT GbITh NPUMeHEH ONA U3MepeHua pacxoga
pazbaBneHHbIX OTpaboTaBLIWMX ra30B, €CMM OH COOTBETCTBYOWNMM 06pasomM kanubposaH.

DAF — ¢dmneTp pazbaenaowero sosayxa (pucyHkn 0.4 — .12}

PekomeHayeTca doUNLTPOBATL M OUMLWATL ApeBecHBIM yrnem paztasnao WM BO3ayX AN yaaneHus hoHOBLIX yrie-
Bogopoaos. PazGasnsaiowuii Bo3gyx JomkeH UMeTs TemnepaTtypy 298 K+ 5K (25°C + 5 °C).

Mo TpeboeaHuWo M3roToBUTENEA ABUraTeNeil B COOTBETCTBUMU C NPOBEPEHHON MHXXEHEPHOH NPaKTUKON OomKHA
6bITe B3ATa Npoba pasGasnalowero Bo3gyxa Ana onpegeneHusa hoHOBBIX KOHLEHTPaLMA BpeaHblX Y4AacTUL, KOTOPLIE
3aTemM BLIMUTAOT U3 3HAYEHUIA, NOMYYEHHBIX B pe3yrbTaTe naMmepeHus pasbaBneHHbIX OTpaboTaBLLIMX ra3os.

PSP — npoGootGopHuk ana BpegHbIx YacTtuy (pucyrkn .4 — 0.6, 0.8 — 4.10u.12)

Mpo6ooTOOPHUK — OCHOBHAaA YacTbk NaTpybka oTGopa BpegHbIX YacTuy PTT.

MpoGooTBopHUK:

- AomkeH BbITh ycTaHOBNEH Tak, UToBbl ero Topel, 6bln HanpaBneH NPCTUB NOTOKA, B 30HE, rae pazGaenAiowmi Bos-
Ayx v oTpaboTaBLlue rassl XOpoLo NepeMELIMBAIOTCH, 8 UMEHHO, HA OCU TyHHENA AnA pasGasnedusa DT Ha paccToaHuK
npuénuantensHo 10 aMameTpoB No HANpaBNeHWIo NOTOKA OT TOW ToYkW, rae oTpaBoTaBlve rassl BXOOAT B TYHHENL ANA
paztaBneHus;

- DONMKEH UMETh BHYTPEHHWUHA OUaMeTp He MeHee 12 MM;

- MOXeT ObITb NogorpeT Ao TemnepaTypbl CTEHOK He Bonee 325 K (52 °C). Moaocrpee MOXKET GbITh Kak Henocpe-
OCTBEHHBIM, TaK M C NOMOLLLI0 NPeABapPUTENEHO HArpeToro pastasnAiolerc Bo3gyxa nNpu ycnoBuu, 4TO TEMNepaTypa pas-
GaensAwLWero Bo3gyxa He npesblWaeT 325 K (52 °C) nepeq BXo4oM oTpaboTaBLUMX ra3oB B pa3tasnAoWMiA TyHHeNb;

- MOXEeT UMETE M30NALMIO.

DT — TyHHenbL anA pas6aeneHunn (pucyHkn 4.4 — 1.12)
TyHHeNb AnA pasbasneHuns:
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- AOIKEH UMETh AMNUHY, A0CTATOMHYI0 ANA NONHOM NepemMeluMsaHua oTpaboTaBluuMx ra3os ¢ pasfasnsaiowMm Bo3gy-
XOM B ycrnoBHUAX TypByneHTHOrO NoToKa;

- OOM¥eH OblTh U3roTOBMEH M2 HepXKaBeloWeld cTan, UMeoLLEei:

OTHOLWEHMWE TONWMKHBI K gMameTpy He Bonee 0,025 ond TyHHeNen BHYTPEeHHUM guameTpoM Bonee 75 MM;

HOMUWUHanNbHY TONWKWHY He MeHee 1,5 MM Ang TyHHenel BHYTPeHHUM guameTpom He Gonee 75 MMm;

- OOMKEH UMeTh AMameTp He MeHee 75 MM ANsA CUCTeM € YacTUUHbIM oTGopom npob;

- PeKOMeHAYEeTCH U3rOTOBMATL AUAMETPOM HE MeHee 25 MM AMA CUCTEM ¢ NOMHbLIM 0TBopomM Npod;

- MOXeT ObITb NOJOrpeT Ao TemMnepaTypbl CTEHOK He Gonee 325 K (52 °C}). Moporpes MmokeT GbITh Kak Henocpe-
OCTBEHHBIM, TaK M G MOMOLULI NPeaBapUTENBHO HArpeToro pazGasnaowero BO3ayxa npy yCcrnoBuu, YTo TeMnepaTypa Bo3-
Oyxa He npesblwaeT 325 K (52 °C) nepeq BxogoM oTpaGoTaBLIKX ra3oB B pa3tasnaowui TyHHenNb;

- MOXET MMEThb U30NALMUIO.

OTpaboTaBLuve rasbl ABUraTens QOMKHbI GbITh TWATENEHO NepeMeLlaHbl ¢ pasfasnaiolMm Bo3gyxoM. Ana cuctem ¢
4acTM4HLIM 0TBOPOM NPOB KaYECTBO NEPeMELIMBaHNA NPoBEPAT NyTem nopadu CO, B kaHan npu paboTatollem AsUraTene
(No KpaiHel Mepe, B YeTbIpex paBHOMEPHO PACNONOXKEHH bIX TOMKAX TyHHensd). Mpu HeoBXoaUMOCTU AONYCKAETCHA NpUMe-
HEHWE CMEeCUTENbHbLIX conen.

MpumMmeyaHune— Ecnn TemnepaTypa okpyaloLero so3fyxa okono TyHHena ana pasbasnenus DT meHee
283 K (20 °C}, Heo6xoauMo NpeaycMoTpeTs Mephl, UTobbl M3GekaTs ocawaeHna BpedHbIX YaCTUL, Ha XONOOHbIX CTeHKaX
TYHHenA. [oaToMy pekoMeHOYeTCA Harpes 1 (UN1} 3onaALMa TYHHENS B YCTAHOBINEHHbIX BhILLE Npeaenax.

MpW BLICOKUX HArpy3Kkax HA ABArATENbL TYHHENb MOXHO OXNaKAATE TAKMMW HEArpeCCUBHBIMW CPEACTBAMM, KaK BEH-
TUNATOP, B NEpUoaLl BPEMEHK, KOoraa TeMnepaTypa oxnaxgatroLwen cybcTaHuMn He onyckaeTca Huke 293 K (20 °C).

HE — Tennoo6meHHuMK (pucyrkn 1.9 1 .10}

TennocBmeHHUK gomkeH UMeTs ofbeM, AocTaToMHbLIA AN NopaepKaHusa TeMNepaTypbl Ha BXOAE B BbITHKHOA
Hacoc SB B guanazode + 11 K (+ 11 °C) oTHocuTenkwHo cpegHeil paboyeil TemnepaTtyphl, HabniogaemMon B UCNbITAHUN.

2.2.1.2 CucTeMa ¢ NonHbIM pazdasneHem noToka (pucyHok [.13}

CucTtema, nokazaHHan Ha pucyHke .13, ocHoeaHa Ha pasbaeneHun BCEro NoToka oTpaGoTaBlIMX ra3oe B COOT-
BETCTBWM C KOHLEHTpauueid oTGopa npob noctoaHHoro obbema CVS. B aTom crnyyae HeoBX0aMMO U3MEPUTE NOMNHbLIA 06Bb-
emcmMecuoTpaboTaBlMX ra3cs W pasbasnatowero Boagyxa. flonyckaeTca NpUMEHATE KaK HACoC ¢ 0O beMHLIM Perynuposa-
Huem PDP, Tak u TpyGky BeHTypu ¢ kpuTuyeckum pacxogom CFV.

AnA nocnenytowero HakonneHus BpegHeix YacTuy npoba pazBaenerHbix oTpaboTaBLWX ra3os AoMmkHa ObITh
HanpasneHa B cucTemy oTbopa npo6 BpegHblx HacTuy, (2.2.2 HacToAwero gononHeHua, pucyHkn .14 n 1.15). Ecnu aTo
OCYLLECTBNAETCA HEMOCPEACTBEHHO, TO UMEET MeCTo OfHoKpaTHoe pasbasneHue. Ecriv npoGy pa3baensioT ewe pas B
AONOMHUTENEHOM TYHHENe Ang pastaeneH A, To TaKylo CUCTeMY OTHOCAT K CUCTEME C ABOWHbIM pa3baBneHunem. 3Ta cuc-
Tema nonesHa B cnydae, koraa TpefoBaHuA K TeMnepaType Ha NOBEPXHOCTU (hUnbTpa He MOryT GbITh BBINOMHEHBI MPA
oAHOKpaTHOM pasbaeneHny. HecmoTpsa Ha To, YTO CUCTEMa CABOAHBIM pa3BaBneHnem B onpeaeneHHON CTeneHn OTHOCKUT-
cAl K cucTemMam pasbaeneHuns, ee onucanune naHo B 2.2.2 HacToAWwero fononHeHus, pucyHok .15, rae onucaHa cuctema
oT6opa Npob BpeAHbIX YacTUL, MOCKONbLKY CUCTEMA ¢ ABOWHLIM pasGasneHnem ucnoneayeT GoNbLUMHCTBO KOMMNOHEHTOB
TUNOBOW cucTemMbl 0TGopa Npof BpegHbIX 4acTuu,.

CocTab BeIGPOCOB BPEAHbLIX ra300bpasHbIxX BELECTB MOXKET BbITh TaKKe onpeageneH B TYHHeNe cucTeMsl pasbaene-
HWA nonHoro noToka. MoaTtomy NpoBooTBopHMKK ANA razoobpasHblX KOMNOHEHTOR yKa3aHel Ha pucyHke [.13, Ho He ykaza-
Hbl B Nepe4vre onucadus. CooTeeTcTBYOWME TpeboBaHUa — no 2.1 HACTOALLErO NPUNOKEH KA.

KomMnoHeHTbl, nokaszaHHble Ha pucyHKe [1.13
EP — BbInyckHasa TpyGa

AnvHa BeINyGKHOW TpyG bl 0T BEIXOA4@ BEIMYCKHOTO KONNeKTopa AgsvraTens, Beixoda u3 TypGoHarHetatens unu karta-
NUTUYECKoro HelTpanu3saTopa Ao BXoAa B TYHHENb And pazGasneHna gonkHa 6ulTh He Gonee 10 M. Ecnv AnuHa BeInyc-
KHOW TpyObl NpeBbllaeT 4 M, TO OHa, 32 WCKIMIOYEHWEM yqacTKa ANMHON 4 MM OT BbINYCKHOTO KOMMeKTopa ABuraTens,
BLIXOAa W3 TypBoHarHeTaTena WNW katanMTUYEcKoro HeWTpanusatopa, gomkHa ObiTh uaonupoeana. WcknodeHue
COCTaBIMAET BCTPOEHHLIA B TpYOY AbIMOMED, €CMNW ero UCNOMb3YIOT. TONWKMHA U30NAL MK BOMKHE B6ITE HE MeHee 25 MM.
TennonpoBoAHOCTE M30MNALWMOHHOMO MaTepuana, UaMmepeHHas npu TemnepaTtype 673 K (400 °C), He gomkHa BuITs Gonee
0,1B71/{m - K}. Ang ymMeHbLWEHWA TENNOBOH MHEPLWU BBINYCKHOA TPy6bl pEKOMEHAYETCH OTHOLWEHWE TOMN LUMHBI K QUaMeT-
pyHe Gonee 0,015. MpumeHeHWe rubKrUX CEKLUA AOMKHO OrpaHMYMBATLCA OTHOLWEHWEM ANUHBI K AMaMeTpy He Bonee 12.

Beck noTok HepasBaeneHHbIX cTpaboTaBlwWX ra3os NepemMeluMBaeTcA ¢ pa3basnAlWUM BO3OYXOM B TYHHENE AnA
pazGaeneHus DT.

Pacxon pazbasnerHbix oTpaboTaBwMX razos U3MEPADT NMBO C NoMOoLLI0 Hacoca ¢ 0GbeMHBIM perynuposaHuem
PDP, nu6o Tpybku BeHTypK ¢ KpUTUYecKkM pacxogomM CFV. [Inga cooTReTCTBYOWErD BolgeNeHNA NoToKa Npadbl, Maywero
B YCTPOWCTBO ANA onpefeneHus BpeaHbIX YacTUL, v pacxoa, MoxeT BbITs UCNomML30BaH TennootmeHHk HE unmn anekTpo-
HHBIA KOMNeHcaTop pacxoda. Tak kak onpefeneHne Macchel BpegHbIX YacTWL, OCHOBaHO Ha aHannae NoNHoro noToka pas-
GaeneHHbIX oTpaGoTaBLUIMX ras3oB, OTCYTCTBYET HeoBxoauMocTe pacdeTa koaddpuumenTa pasbarneHusn.
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PucyHok .13 — Cuctema nonHoro pazfasneHus noToka

PDP — Hacoc ¢ 06LeMHbIM perynupoBaH1uem

Hacocom PDP uamepatoT pacxof Bcero noToka pastaeneHHbIX oTpaGoTaBlUnX ra3os, 0CHOBBIBAACK HAYACTOTE Bpa-
LWieHUA Bana Hacoca u ero pabodem obweme. MpoTMBogaBneHUe CUCTEMBI BBIMYCKA He ACITKHO UCKYCCTBEHHO NOH KA THCA
Hacocom PDP unu cucTemoid BNycka paztasnsoluero sozgyxa. CTaTuieckoe NpoTMBOOABNEH Me OTpaBoTaBLUMX ra30B Ha
BbINYCKe, U3MepeHHOe NpKu paboTatowem Hacoce PDP, ¢ nogknioveHHoR cucTemMoil CVS goMmKHO HaX0QWMThECA B AManasoHe
+ 1,5 klNa OTHOCUTENEHO CTATUYECKOrO AaBNeHUA, U3MepeHHoro 6ea nogcoeguHeHun kK CVS npu Tex ke yacToTe Bpalle-
HWA OBUraTeNsA M HarpyskKe.

TemnepaTtypa razoBoid cMecH HenocpeacTBEHHO nepeq BXxoaom B Hacoc PDP gomkHa HaxoguTecA B AMana3soHe
+ 6 K o1 cpegHeit patouelt TemnepaTyphl, HabnogaemMoi B UICNLITAHUA NPY OTCYTCTBUMM KOMMNEHCATOpa pacxoda.

KomneHcaTop pacxoga gonyckaeTcs NPpUMeHATE TONBKO B TOM Cry4dae, korga Temneparypa Ha sxoge B Hacoc PDP
He npeebiwaeT 323 K (50 °C).

CFV — Tpy6ka BeHTYpH ¢ KpUTUYECKMM pacxoaoMm

TpyGkon CFV MamepstoT pacxoq Bcero NoToka pazbasneHHbix oTpaboTaBLLMX ra3oB, YCTaHaBNMBasA pacxod B ycno-
BUAX OpPOCCENUpPoBaHuA (kpuTudeckuin pacxog). CtaTuyeckoe npoTueogaBsneHue oTpaboTaBlunx ra3os Ha BoINYCKE,
namepeHHoe Npu nogkniodeHHon Tpybke CFV, gomkHo HaxoguTeca B auanazoHe + 1,5 «klMa oT cTatudeckoro gaesneHus,
W3MepeHHOTo Npy oTcoeauMHeHHoi TpyBke CFV npu Tex e yacToTe BpalleHWA ABUraTensa u Harpy3ske. TemnepaTypa razo-
BOW CMeCcKH HenocpeacTBEHHO Nepef Bxodom B Tpy6ky CFV gomkHa 6bime B gManazoHe+ 11 K (+ 11 °C) oT cpegHeii pabo-
Yyel TeMNepaTypbl, HAGNILAAaEeMON B UCNBLITAHWU NPU OTCYTCTBUM KOMMNEHCATOpAa pacxoaa.

HE — Ttennoo6&meHHUK (hakynsTaTMBHO, ecnu ucnonk3yeTcs komneHcatop EFC)
TennooBmeHHUK gormKkeH UMeTs 06beM, AOCTATOUHBIA ANA NOAAEPKaHWA TEMNEPATYPbI B YKa3aHHbIX BILUE Npeaenax.

EFC — anekTpoHHLIA KoMneHcaTop pacxega (akynsTaTUBHO, ecni UCNofbayeTed TennootmeHHUk HE)

EcnnTtemnepaTypa Ha Bxoge B Hacoc PDP unu tpyGky CFV He nogaepxneaeTcA B Npedenax, ykasaHHblx BollUe, Tpe-
GyloTcA cucTema KoMneHcauuu pacxofa W perynuposaHue COOTBETCTBYIOWEro pazgeneHus npob B cucteme oThopa
npo6 BpeaHbIx yacTuu,. C aToH LEeNsIo MCNoNb3YICT HENpePLIBHO U3MEPAEMBIE CUTHAMLI, KOPPEKTUPYIOLME pacXof NoToKa
npofel Yepes hUNbTPpbl 4NA ocaXaeHWa BpeAHbIX HACTUL cucTeMbl oTBopa Npo6 BpeaHbix YacTuly PSS (2.2.2 HacToAwero
gononHeHus U pucyHku .14 n 4.15).

DT — TyHHenb ons pazGaeneHus

TyHHenb anA paszGaBneHus AoImKeH:

- UMeTb JOCTATOYHO Manblil gnameTp Ana cozgaHua TypByneHTHore notoka (uucne PeiHonsaca — Gonee 4000} n
JOCTaTouHyo AnuHyY, 4Tobel ofecneyunsaTs NonHoe nepemellsaHne oTpaboTaBwux ra3os ¢ paztasnAloWLMM BO3OYXOM;
JonycKkaeTca MCMNonb30BaHUe NepemMelunBaloLLIMX Hacadok;

- UM&Tb AMaMeTpP He MeHee 75 MM;

- BbITb U30NWPOBaH.

52



rOCT P 41.96—2005

OTpaboTasliune rassl ABAratens AoMmKHbI MPW BXOAE B TYHHENb ObITh HANpaBneHsbl Mo NOTOKY M NONHOCTLIC Nepeme-
WaHsl.

B cucteme ogHokpaTHoro pastasneHua npoba U3 TyHHena Ana pasGaeneHns nogaeTca B cucTemMy oTbopa npob
BpedHbIX YacTuy PSS (2.2.2 HacTosAwero gononHeHus, pucyHok [.14). MponyckHaa cnocoBGHOCTe Hacoca PDP unn TpyGkux
CFV gomxHa 6bITe gocTaTouHo |, YToGEl NogaepKMBaTLE TEMNEpaTypy oTpaboTaBLuux razos He Gonee 325 K (52 °C) Henoc-
pPencTBEHHO Nepeq NepebiM (hUNLTPOM ANS OCAKAEHUS BPEOHbLIX YAcTUL,

B cucTeme aBoitHoro pazGasneHua npoba U3 TyHHenA AnaA paszGaBneHusa noaaeTca B AONONHUTENBHbIA TYHHENb ANA
JancHedwere paztasneHus, a 3atem npoxoauT B hUNsTP LI ANA ocaXAeHUA BpegHbIX YacTuy (2.2.2 HacTosAwerc AononHe-
HugA, pucyHok O.15).

MponyckHaa cnocoBHocTk Hacoca PDP unu TpyGku CFV gomkHa BbiTh 4oCcTaTOMHOM ANA NpoTEeKaHMA NOTOKA pas-
GaBneHHbIx 0TpaboTaBwmx razos B TyHHens DT nputemnepatype He Bonee 464 K (191 °C) B 3oHe Bxoaa B npoBooTGOpH UK.
Cuctema gononHUTeNsHOro paséaesneHua JomkHa obecneynsaTe nogady gocTaTouHOro KonuvecTsa JononHUTENsHOro
paz6asndtowerc Bo3ayxa, Ytobsl nogaepuMBaTe TeMNepaTypy AeaxAsl pazGasneHHoro noToka oTpaboTaBlwUX ra3os He
Gonee 325 K (52 °C) HenocpegcTBeHHO Neped nepBbiv (hUNbTPOM ANA ocaXaeHUA BpegHbIX 4acTul,.

DAF — cbvnbTp pazbaenaowero Bo3ayxa

PekomeHayeTcs hUNLTPOBATE M OMULIATL APERECHBIM YINeM pasbasnsaow il Bo3ayx Ansd yaaneHus hoHoBLIX yrie-
BodopogoB. Pazbasnaownin Boagyx JomKeH UMeTh TemnepaTypy 298 K £ 5K (25 °C + 5 °C).

MoTpeboBaHUO 3roToBUTENEH ABUraTenei U B COOTBETCTBUM C NPOBEPEHHONW UHXKEHEPHON NPaKTUKOW JOIMKHA
6bITe B3ATA Npoba pa3Gasnawwero so3ayxa ana onpegeneHunn poHOBBIX KOHLEHTPaUWA BpedHkIX YacTUL, KOTopbIE
3aTeM BbIMUTAIOT U3 3HAYEHWH, NONYYEHHBIX B pe3ynsTaTte uamepeHus pazbasneHHbIX oTpaloTaBLUMX ra3os.

PSP — npoBooT6opHWUK ANA BpeaHbIX YacThl

MpoGooTHOPHUK — OCHOBHAA YacTb NaTpybka oThopa BpeaHbIX YacTuy PTT.

MpoGooTHOPHUK:

- AomkeH BbITh ycTaHoRNEH Tak, 4ToGbl ero Topel, 6bIN HanpasneH NpOTUB NOTOKA, B 30He, rAe pazGaBnAoLWni BO3-
Ayx v oTpaboTasLMe rasbl XOpoLwwoe NepemMeLINBaloTCH, 8 UMEHHO, Ha8 0CU TyHHenA ana pa3baenenuna DT Ha paccToaHuM
npuénuanTensHo 10 AMaMeTpoB Mo HanpaeneHWo NOTOKA OT TOW TOUKK, rae oTpaboTasLUWe rasbl BXOAAT B TYHHenNbL AnA
pasfbasneHus;

- DOMBKEH UMETL BHYTPEHHWA QUaMeTp He MeHee 12 MMm;

- MOXeT ObITb NOJOrpeT Ao TemMnepaTypbl CTEHOK He Gonee 325 K (52 °C}). Moporpes MmokeT GbITh Kak Henocpe-
ACTBEHHBLIM, TaK U C NOMOLLLIO NpeABapUTENEHO HArpeToro pa3tasnaoLLero Bo3ayxa npu yCnosuK, 4To TeMnNepaTypa Bo3-
ayxa He npesblwaeT 325 K (52 °C) nepen Bxogom oTpaboTaBLluMx rasce B pazGasnaiolMinl TyHHENb;

- MOXKET UMETE U30NALMIO.

2.2.2 Cuncrema otéopa npob BpegHbIX Yactuu PSS (pucyHkn 0.14 1 A.15)

Cuctema otéopa Npo6 BpedHLIX YacTUL, HeoGXoauma Ong Ux ocakaeHua Ha puneTpe AN oTGopa BpeaHbLIX Yac-
TuL,. B cnyyae nonHoro oT6opa npo6 uyacTuiHoro pa3baeneHun noToka oTpaboTasLUMX ras3os, Koraa 4acte NoToka oTpa-
GoTaBlWKx ra3oe, nogeeprHytan pazbasnenunio, ABnAeTcA NpoGoil M LEenMKoM NpoXopuT 4vepes chUMbLTP, CUCTEMA
pazGasneHus (2.2.1.1 HacToAwero gononHeHun, pucyHkn 1.7 n .11} u cuctema otGopa npo6 cocTaenAIoT, Kak Npasuno,
eauHblA 6nok. B cnyvae yactudHoro oT6opa npo v 4acTUMHOMo MU NonHoro pasbaeneHna NoToka oTpaboTaBLuMX rasos,
korgauepes punsTp NPpOXoQuT TONLKO YacTk pa3baBeHHbIX 0TpaboTaBLWINX ra3oB, cucTema pastaeneHna (2.2.1.1 HacTo-
AlWero QONonHeHns, pucyHkn 4.4 — 1.6, 4.8 — 0,101 .12 1 2.2.1.2 HacToALEero gonofHeHus, pucyHok f1.13) u cuctema
oTBopa npob, Kak npaBuno, COCTARNAIT OTAENbHbBIE BrNOKK.

B HacToAweM cTaHaapTe 610K NOBTOpPHOro pastasneHus (pucyHok [.15) cucTemMel NonHoro pasGasneHuns NoToka
paccMmaTpuBatoT kak mogudukaunio TUNOROM CUCTeMEI 0TGopa Npos BpeaHbIX YacTul (pucyHok .14}, Cuctema AononHu-
TensHoro pasGasneHus BknioYaeT B cefA BCe OCHOBHBIE aNeMeHThl cucTeMbl oTBopa Npob BpeAHbIX YacTUL, Tak1e Kak
huneTpoaepkaTenu, Hacoc nepekaqky npob, a Takke HeKOTOPbLIE 3NeMEHTHI, CryKalue AnA paszfasneHus, TakMe Kak
JeTtanun ana noga4qv pastasnallero Bo3gyxa M TYHHenNb Ans AononHUTensHoro pastasneHus.

Bo natexaHue MobbIX NOMEX B KOHTYpax perynmpoBaHua pekomeHayeTes, YTobkl Hacoc AN nepekayku npod pato-
Tan B TEYEHWE BCErO UCMBITAHUA. B crnydae npuMeHeHns MeTofa ¢ ofiHUM hUNbTPOM cnedyeT UCNONL30BaTL CUCTEMY ©
oBxofHBIM KaHanom, 4Tobbl HanpaenATe Npobel K (huneTpam ansA oTGopa Npob B COOTBETCTBYIOLME MOMEHTHI BPEMEHU.
BnusaHue npouedypel NepeknioveHUA NOTOKOB Ha KOHTYPBI PErynUupoBaH e HeoGXoaMMO CBECTU K MUHUMYMY.

MpoGa pazbaeneHHbIXx 0TpaboTaBWwWX ra3os (pucyHok .14} oTbéupaeTca U3 TyHHens gna pazbasneHna DT cucTeMbl
NOMHOro UMK YacTU4Horo pasbaeneHun U nponyckaeTca Yepes npoGooTGopHUK BpeaHblx YacTuy PSP u naTpyBok oTeoga
BpegHblx yacTuy, PTT ¢ nomoweslo Hacoca ana nepekadku npobel P. Mpo6a npoxoaut 4epes dunsTpogepxaTens
(buneTpogepxaTend) FH, cogepxawnia huneTpel 48 ocaxkKaeH A BpegHbIX YacTul. Pacxod noToka npobsl KOHTponUpy-
eTcA perynatopom pacxoga FC3. Ecnn UcnonbayoT aneKTpoHHBIA kKoMmneHcaTop pacxoga EFC (pucyHok [.13), pacxoq
pa3baeneHHbIx 0TpaboTaBLWWX ra3os CIYKUT YNIpasnsAloWKMM curHanom ana perynatopa FC3.

Mpoba pasBasneHHblx oTpaboTaBlumx ra3os (pucyHok [1.15) HanpaenAeTcA M3 TyHHenA ana pastaenenunn DT cucte-
Mbl NonHoro pasGaeneHna noToka Yepes npoGooT6opHUK BpeaHbIx yacTuy, PSP v naTtpyBka oTBoga BpegHbix 4acTuy, PTT B
TYHHeNbL Ang gononHuTensHoro paztaeneHusa SDT, rge oHa pas3baesnaeTca BTopu4HO. 3aTeM npofa NpoxoguT yepes
duneTpopgepxatens(u} FH, rae yctanoeneHsl hunsTpbl ANA ocaXKgeHua BpegHbIx 4acTuy. Pacxoa pasGaensiowero Bos-

53



rOCT P 41.96—2005

l Wa cMecuTenLHOM

kaHana DT.
PTT Cwm. pucynkm 1.4 - 0.13
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FH
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Pucyrok .14 — Cuctema otGopa npo6 BpegHbIX 4acTuy,

—@-@{r

FH

P FM3

B atmocgepy

W3 cmecuTen bHOI'O
kaHana DT.
Cwm. pucyHok 113 BV cbaxyanaTuBHo FC3
PDP —|
wnm
CFv

PucyHok .15 — Cuctema pazGasneHuns (TONbKO CMCTEMA NOSHOM NoToKa)

Ayxa, Kak npaeuno, NocTOAHHLIA, NOCKONBKY pacxof npobsl KOHTponupyeTcA perynatopom pacxopa FC3. Ecrnvucnone3y-
KT 3NEeKTPOHHBIA KoMneHcaTop pacxofa EFC (pucyHok A.13), To cyMMapHbIiA pacxod paataBneHHbIX 0TpatoTaBWUX razos
CMYKWT ynpasnalowmMM curHanom ana perynatopa FC3.

KoMnoHeHTb!, NoKkaszaHHble Ha pucyHKax .14 n 0.15

PTT — narpyGok oTtBoaa BpegHbIX YyacTul (pucyHkun .14 n A.15)

AnuHa naTpyBka oTBoga BpegHbIX 4acTuy gomkHa 6uiTs He Gonee 1020 mm.

OnuHy naTpy6ka PTT onpegenatoT ana:

- CUCTEMBI G HaCTMYHBIM paz3faBneHMeM NoToKa U 4acTUUHBIM OTEOPOM NMPoB M CUCTEM C NOSHBIM OJHOKPaTHLIM pas-
BaeneHWeM NoToka — OT HakoHeuHuka npobooTBopHUKa Ao BXoda B (bunbsTpoaepkaTens;

- CUCTEM CH4aCTUYHBIM pa3BarneHem NoToka U NonHeIM oT6opoM Npo6 — OT OKCHYaHUA TYHHENs AnA pazGasneHus
Ao Bxoaa B huneTpogepHaTent;

- CUCTEM C NOSTHBIM ABYKpPaTHbIM pa3faBneHuemM NoToka— 0T HakoHeuH uka npo6GooT6opHuka PSP go TyHHens ang
noeTopHoro pazGaBneHus.

MaTtpy6ok oTBOAA:

- MoxeT GbITe NoJorpeT, 0gHako TEMMNepaTypa ero CTEHOK He AomkHa npeBslwate 325 K (52 °C). Mopgorpee MoxeT
GbITh kKaK HEMOCPEACTREHHbBIM, TaK U MPeaBapUTENEHO HArpeTHIM pasbaBna oW MM BO3AYXOM NPW YCIIOBUN, UTO €70 TEMNe-
patypa He npeBblwaeT 325 K (52 °C) nepen noctynneHnem oTpaboTaBluMx rasos B TyHHeENb ons paszbasneHus;

- MOXeT BbITh MZONUPOBaH.

54



rOCT P 41.96—2005

SDT — TyHHenkb ANnA gononHUTenbLHoro paséaeneHus (pucyHok [1.15)

TyHHENb ANA JononHUTeNbHOro pazGaBneHus AOMKeH MMETE OMaMETP He MeHee 75 MM 1 BbITb JOCTaTOMHO A ANK-
Hbl, 4TOBOLI 0BecnevnTs Bpema 3aaepKki Oeaxasl pazbasneHHoi Npobel He MeHee 0,25 ¢. MepBUYHBIA hUnNsTpoaepxa-
Tens FH gomken 6uITe pacnonokeH Ha paccToaHuu He Gonee 300 Mm oT BeIxoga M3 TyHHens SDT.

TyHHENb ANA AononHUTENLHOro pasbaeneHun:

- MoXeT GbITh NoJorpeT, cAHAKS TeMNepaTypa ero CTEHOK He fomKHa npeBblwaTth 325 K (52 °C). Mogorpes MoxeT
GbITh Kak HenocpeACTBEHHBIM, TaK M NpeaBapUTENkEHO HarpeThliM pazGaBsnaow MM BO3QyXOM NPH YCNOBUUW, YTO ero Temne-
paTypa He npegblwaeT 325 K (52 °C} nepen noctynneHnem oTpaBoTaBluMX razos B TyHHeNb AnA pasfasneHus;

- MOXeT BbITb U30MUPOBaH.

FH — chnneTpogepxkartens (huneTpogep:xkatenu) (pucyHkn .14 1 .15}

AnA oCHOBHOTO U AONOMHUTENBHOTO PUNETPOB MOTYT GbITh MCNONB30BaHLI OBWKME UMK oTAeNbHblE hUNLTPO-
aepxatenu. JomkHel ObITh BhINONHEHB TpeboeaHuA 1.5.1.3 gononHeHns 1 kK npunoxenuto f.

CuneTpogepkatent (puneTpoaepKaTenun):

- MOXET ObITh NoOAorpeT, OOHaKko TemMnepaTtypa ero CTeHOK He A0KHA NpeBbiwaTh 325 K (52 °C). MNogorpes MOXKeT
GLITE Kak HenocpedCTBEHHBIM, TaK M NpeABaAPUTENEHO HAarpeTEIM pazGaBnaioWw MM BO3QyXOM NPW YCNoBUUY, YTO ero TemMne-
paTypa He npegblwaeT 325 K (52 °C} nepen noctynneHnem oTpaBoTaBluMX razos B TyHHeNb AnA pasfasneHus;

- MOXET BbITb M30MNMpOBaH.

P — Hacoc ansA nepekayvky npod (pucyHkn .14 1 [.15)

Hacoc ansa nepekaqku npob BpegH bix 4AcTUL, OoMmKeH BbITe PACNONOXKEH HA pACCTOAHWMKM OT TYHHENA ANA pas3fae-
neHua, AocTaToMHOM A5 NogaepXaHua NOCTOAHHON TeMnepaTypbl HA BXOAE B HACOC C NPeAsbHBIMU OTKIIOHEHUAMMU
+ 3 K (+ 3 °C}), ecnu He npegycMoTpeHa KOPpeKUMA pacxoda ¢ nomMmollkio perynatopa FC3.

DP — Hacoc ana nogauu pazGasnsarowero Bosgyxa (pucyHok E.15} (Toneko ana cucTembl ABolHoro pasbasne-
HUWA NOMHOrE NOTOoKa)

Hacoc gnsa nogayun pazbasnsiowero Bozayxa gonmkeH 6biTe pacnonoXeH Tak, 4tobbl Boagyx Ans AoNoNHUTENBHOTO
pasbasneHna UMmen TemnepaTypy (298 + 5} K (25 + 5) °C, ecnu oH He GbIN NOJorpeT NpeaeapuTentHo.

FC3 — perynsatop pacxoga (pucyrkn .14 nf1.15)

Perynatop pacxoga npUMeHAT ANsA KOMNEHCaU W1 BNUAHWA Ha pacxo Npofbl BpeaHbIX YacTUL, U3MEHEHWA TeM-
nepaTypbl M NpoTUBOAaBNEHNA B NpoGooTGopHOM MarucTpani B cny4as HEBO3MOKHOGTH MCNONb30BaHWA APYrMX CpeacTB.
PerynaTop pacxoga HeoGxoanm NpM UCNOSNL30BaHWMKM ANEKTPOHHOIO KoMNeHcaTopa pacxoda EFC (cm. pucyHok 1.13).

FM3 — pacxogomep (pucyHkn 0.14 n [1.15) (NoTOK BpeQHLIX HaCTULL}

[a30BbLIA pacxodoMep UK Apyroe yeTpocTBO AN UaMepeHUa pacxoga npodel BpeaHbIX HacTUL A0MKHE BbITh pac-
NonoKeHbl Ha AOCTATOMHOM PacCcTOAHUW OT HACOca ANA nepeka4vkn Npob P Tak, uTobkbl TeMAepaTypa rasa Ha Bxofe ocTasa-
Nack NOCTOAHHOM C NpedenbHbIMW OTKNOHeHUAMU £ 3 K (+ 3 °C), ecnu koppekuUs NoToKa ¢ NoMow ko perynaTopa FC3 He
npUMeHeHa.

FM4 — pacxogomep (pucyHok .15}

[a30BLIA pacxogoMep UNU Opyroe ycTPOWCTBO ANA M3MepeHus pacxoga paztasnsalowero so3ayxa pacnonaratoT
Tak, ytTobbl TeMnepaTypa raza Ha Bxofe cocTaenana (298 + 5) K (25 + 5) °C.

BV — wapogeoi zateop (dakynetatusHo ) (pucyHku .14 1 4.15)

Waposoi 3aTBOp AOMKEH UMETE BHYTPEHHUIA AUAMETP HE MEHEe YEM BHYTPeHHWIA AnameTp naTpybka oTeoada sped-
HbiX yacTuy PTT 1 Bpem#a nepekniovenna menee 0,5 c.

MpumeyaHue— EcnunHapyxHaa TemnepaTtypa okono npoBootopHuka PSP, natpy6ka PTT, TyHHena SDT u
dnneTpopgepxatena FH meree 293 K (20 °C}), To HeoGxoguMo NpegyCcMOTPETE COOTBETCTBYIOLWWE MEPLI, UCKMIoYaloWne
ocaKAeHWE BpedHbIX YACTUL, Ha XONOAHbBIX CTeHKaX 9TUX yCTPoHCTE. MoaToMy pekoMeHOYIT NOAOrPes U (UNn} U3onALMIo
YKa3aHHbIX YCTPOHCTB B rpaHuLax, ycTaHasnMBaeMblX GOOTBETCTRYOLIMMU NpeanucaH uamnu. PekomenayeTca Taicke, YTo-
Obl TeMnepaTypa Ha noBepxHOCTU hUnLTPa B Npouecce ocaXaeHna npobul Boina He meHee 293 K (20 °C).

Mpun paboTe gBUraTensa Npu BEICOKMX HArpy3kax BhILUEYNOMAHYThIE YCTPONCTBA MOMXHO OXNaXOaTk HearpeccueHbI-
MU CpPeacTBaMMW, TakMMMW Kak BEHTWNATOP, eCnu TemnepaTypa oxnaxgawwed cyGCcTaHUWM He OMyCKaeTcHA Huke
293 K (20 °C).
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Mpunoxenne E
(oBaAzaTencHoe)

TexHu4eckune XapakTepuCTUKH 3TanOHHOIo TonnnBa

Tatnuua EA

BHaveHwe 2
MokasaTens EgvHuua namepeHis MeTog ueneranHus
He MeHes He bonee

LieTaHosoe yncno® — 450 50,04 UCO 5165
MnoTHoCTE NpK 15 °C Kr/me 835 8459 UCO 3675
TemnepaTtypa neperoHku® NCO 3405;
— 95 % obbema °C 370 — NCO 3405
TemnepaTypa BCNbILKA °C 55 — HMCO 2719
Touka 3akynopky xonogHoro cdunetpa CFPP °’C — -5 EH 116
BeAzkocTe npn 40 °C MM2/C 2,5 3,5 MCO 3104
CopepxaHue cepbil % (Maccoean gona) 0,17 0,28 NCO 8754
Koppo3sua megHoi NnacTUHb! Knacc — 1 NCO 2160
YrnepogucTelit octatok no Konpagcory 10 % | % (maccosan gona} — 0,3 NCO 10307
CoaepxaHue 3onbl % (MaccoBas oons} — 0,01 Nco 62459
CogepxaHue Bodbl % (MaccoBan gons} — 0,05 NCO 12937
MHaekc HeldTpanu3auumn  (KOHUEHTPUPOBAH-

Hasa kucnoTa) mr KOH/T — 0,2 ASTM D 974-95
YcTomumMeocTs Kk okucnenuo 0 mrfcms — 0.025 Nco 12205
Mpucapku) — — — —

) Ecnn Tpebyetca paccuuTtath TepMudeckuit KN asuratens wnu TpaHGNOPTHOO GPeAGTRa, TO TENMNOTBOPHYIO
cnocoBHOCTL TONMWBA MOXKHO paccyMTaTe UCXOAA W3 chedyloLero:

YaeneHaa aHeprna (HU3LWan TennoTBOpHaA CNOCOBHOCTL} Ey , MOx#/kr:
- 2
Eyn = (46,423 — 8,7924* + 3,170d)[1—(x +y + )] +9,420s — 2,499,

rge d — nnoTHocTe npu 15 °C;
X — cogepxaHue sogbl, % (Maccoean gona);
y — cogepKaHue 3onbl, % (Maccosas gons);
§ — cogepxaHue cepbl, % (Maccosasn gons).

2) Bnauenna nokasaTenei, ykasanHble B Tabnuue, — «akTUieckue 3HadeHusi». [pU yCTAHOBMEHUM WX
npegenkbHbiX 3Ha4eHWIA NpUMeHeHsBl MeTodbl, onucaHHele B ASTM D3244 «Defining a basis for petroleum produce
quality disputes» («OnpegeneHve ocHOBLI ANS peLUEHUA CMNOPOB OTHOCUTENLHO KavecTBa HedhTenpogyKToB»}, a Npu
YCTAHOBMEHUU MUHUMANEHOTC 3HAYEHWS NokasaTens NpUHATa MUHUManbHaA pasHocTe 2R OTHoCUTENBHO HYNeBOro
3HaYEHUS; NPU YCTEHOBNEHUN MaKCUMANEHOMO U MUHUMANEHOTO 3HAYEHWA MUHUManbHas pasHocTb cocTaensaeT 4R
{ R — BOCNpOM3BOOUMMOCTL).

OpHako, HeCMOTPA Ha 3TH KPUTEPUM, KOTOPLIE HEOGXOAWUMBI MO CTATUCTUMECKAM MPUYUMHAM, U3rOTOBUTENL TOM-
NUBa AOMKEH CTPEMUTLEH K HYNEBOMY 3HAYEHUIO, €CMNW MPUHATO MakCUMarksHoe OTKNOHeHWe, paBHoe 2R, U K cpeiHemy
3HaYEHUIO B CNyMae yKaszaHWUA MakcuMansHbIX U MUHUMAansHBIX Npeaenos. Ecnv HeocBXogMmo BLIACHUTL, COOTBETCTBY-
€T NN TONNMBO YCTaHOBMNEHHBIM TpeBOBaHUAM, TO cnegyeT NPUMEHUTE MeToabl, onucarnHble B ASTM D3244.

3) Ouanason 3HadyeHnit LETAHOBOr0 YACHa He COOTBETCTRYeT TpeGosanuio cobMiogeHns MUHUMAanNLHOro auana-
30Ha, pasHoro 4R. B cnyvae BO3HWKHOBEHWS pazHOrMacuid Mexdy W3roToBUTenem u noTpeGuTenem TonnMBea OnA MX
paspeLueHna MoryT GblTe NpUMeHeHbl MeToabl ASTM D3244 npu ycnoBui NOBTOPEHWs M3MepeHrid B obbeMe, OocTa-
TOMHOM AN BOCTIKEH WA HEOBXOOUMON TOMHOCTW Pe3ynsLTaToB, YTC NpeanoYTUTENEHEE COQHOKPATHOO W3MEPEHWA.

4} NonycraloTca Bonee HU3KME 3HAYEHUS, U B ATOM CIydae CreayeT yKasslBaTh LETAHOBOE YUCTO UCNONb30BaHHO-
ro aTanoHHOro Tonavea.
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Oxondanue mabnuusl E. 1

5} fNonyckaloTcs Gonee BoICOKWE 3HadeHns, 4o 855 kr/m>; B aTOM criydae criedyeT yKkaskiBaTk MNOTHOCTb ATANOH-
Horo Tonnuea. Ansa nposepkd NPOU3BOACTBA COMMAacHo pasfeny 7 HacTodAwero ctaHgapTa HeoGxoaumo cobnoaaTh
TpeBoeanusa o UCNonNb3oBaHUM ATANOHHOTO TOMMAMUBA C MAHUMANBHEIM/MaKCUMANBHBIM NokasaTenem 835/845 krimS.

6} Linchpel nokasslpaloT oblise nepeseaeHHoe B NapoobpasHoe COCTOAHUE KONMUSCTBO (MPOLEHT BOCCTAHOR-
NEeHHOro KoMM4ecTBa MNC NPOLEHT NOTEPAHHOTO KoNW4ecTBa).

7} MocToAHHO NePecMaTPUBAETCH CYHETOM PhIHOYHBIX TeHASHUMWA. ANA NepBoHaYAnbHON cepTuduKkaL MM ABUra-
Tens no npocebe 3assuTena gonyckaeTcA cogepxaHue cepol 0,05 % (Maccoeana gond), MuHumym 0,03 % (maccosas
Aona); B 3TOM CNy4Yae U3MEPEHHBIA NoKasaTens CoAepXaHuA BpedHblX YacTWUL, AOMKEH KOPPEKTUPOBATLCH B CTOPOHY
NOBBILEHUA A0 CpeAHEr0 3HAYEHNA, KOTOPOE HOMUWHAIELHO YTOYHAETCA ANA cogepxarus cepol B Tonnuee 0,15 % (mac-
coBa#d Aons), B COOTBETCTBUN € YPABHEHWEM

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

roe PMad’j — CKOppPEeKTUpOBaHHOE 3HaueHne PM, r/(kBT - 4);

PM — n3mepeHHOE B3BELWEHHOE 3HAaYEHWUE KOHKPETHLIX BEIGPOCOB ANA BEIGPOCOB BPeAHbIX YacTuL,
r/(kBT - u);
SFC — B3aBelleHHOe 3Ha4YeHWe KOHKpeTHoro NoTpebneHnusa Tonnuea, rf(kBT -4}

h
> Geupr, i WE
=1
SFC:In—a TOE Py = Pm,i + PAE,i |5
2. nWE
i=1

NSLF— cpeHee HoMMHANEHOe cofepkaHue cepul 0,15 % (maccosad oona);

FSF— copepxaHue cepel B TONNuee, % (Maccosas gona).

InA npoBepkn NpoM2BOACTRA COMMAcHo paszgeny 7 HacToAwero ctaHaapTa Heobxogumo cobniogate TpeboBaHuA
06 MCNonb30BaHWMKM 3TANOHHOMO TONNMBA € MUHUMANBHBIM/MaKCUManksHbIM cogepkanuem cepbl 0,1/0,2 % macchl.

8) NonyckalTcs Gonee BLICOKME 3HAYEHMA B 3TOM GMy4ae YKasbiBaoT COAEPKaHAE Gepbl B UCMONb30BAHHOM
3TanoHHOM TONMMBE.

9 3amensioT Ha VCO 6245 [4], HauMHaa ¢ gaThl TPUMEHEHHUA.

10} Ecnun yeTOMMBOCTE K OKUGNEHUIO KOHTPOMMPYIOT, TO BNOMHE BEPOATHO, 4TO CPOK FOAHOCTM ByAeT orpaHndeH.
MocTaBluky criegyeT obpawaTsca 338 pekoMeHaauMsMI B OTHOLWEHUU YCIIOBMIA XpaHEHUA M CPOKOB FOAHOGTU.

) B Tonnuee fOMKHBI CoAE PKATLCH TONLKO NPOAYKTEI NPAMOI NEPeroHKA 1 KpeKUPOBaH Hble KOMNOHEHTL nepe-
rOHKW yrneeodopoaa; oonyckaeTca aecynedypauuna. TOMMBO He A0JTKHO cofepkaTbk MeTarnnu4eckux Npucagok unu
npucagok, yay4waowmx LETAHOBOE YUCTIO.

n puMmedyaHUe — Bce XapaKTepPUCTUKK TONNKMBA U NpeaenbHble 3HAYEHWA NOCTOAHHO NEPECMATPUBAIOTCA C
YHETOM TeHJJ,eHLI,VIIﬁ Ha PbIHKaX.

57



rOCT P 41.96—2005

flpunoxexue X
(o6a3amensHoe)

CaedeHust 0 coomeemcmeuu HaUyUOHaNLHbIX CciMmaHapmoas
CChUTOYHbIM MEKOYHapOoOHLIM cmaHoapmam

CpasHeHue HauuoHansHex cmaxdapmos, Ha Komopeie 0aHbl CCLIKU 8 HACMOALEeM CmaHdapme, C COOMaemcmeyro-
LMy UM MexcdyHapodusivMu cmaddapmanu pueedess: e mabnuue XK 1.

Tabnuua X1

OB03HAaYEHUE U HRUMEHOSAHLIE CCbITOYHOZ0

O603navenue CoblTOYHO20 HauuoHansHozo cmandapma Pocculickoll mexOyHapodnozo cmandapma u ycnosnoe 0603ravenue
®Pedepayuu CrneneRuU 820 CoOMesmemeus CeoiiOYHOMY

HAULIOHRAMEHOMY cmandapmy

FOCT P 41.24—2003 Edunoobpa3aHsie npednucanus, Kacaro- lMpasuna ESK OOH Ne 24
LUecs:

I Cepmucdbuxauuu deusamenet ¢ socniaMeHeHUeM om CXa-
Mus 8 oMHOWeHUU ObIMHOCITIU;

I, Cepmuchukauuu aemompaHciopmHsix cpedcme e omHolle-
HUU YCMaHOBKU Ha Hux Oauzamenetl ¢ 60CINaMEHEHUSM oM CXa-
Mud, CepmMuuLUpOBaHHbIX N0 MUY KOHCMPYKUUU,

. Cepmucbukauyuu asmompaHcriopmasix cpedcme ¢ deuza-
MenaMu ¢ 60CIaMEHEHUBM O CXaMUS 8 OMAOLWEHUU ObIHOC-
mu;

V. Mameperus mownocmu deuzameneil (IDT)

FOCT P 41.85—89 EQurnoobpastbic NpednucaHus, Kacaouiue- [Tpasuna E3K OOH Ne 85
cq oghuluansHoao ymeepxderHud dsuesameneatl 8HympeHHeao cao-
pPaHuUs  uny  cucmeM snekmpomszau, pedHasHadYeHHbiXx Ons
npugederus @ J8UXEHUE MeXaHUYecKUX MPaHCopmybix cpedeme
Kamezopull M u N, & omHotlieruu U3MepeHus None3Hol MOWHoC-
mu U MaxkcumManssol 30-muHymaod MOLLHOCTIU CUCMEM 3AeKmMpo-

msau (IDT)
FOCT P 52051—2003 Mexanudeckue mpaHcnopmusie cped- Ceodnag pe3onouus O KOHCMPYKUUU mpadc-
cmea u npuyensi. Knaccugurkauus u onpedenenus (NEQ) AopMHbIX cpedcme (CP.3) {Qoxymenm

TRANS/SC.1/WP.29/78/Amend.3)

flpumeyadue— B HacmoAweld madnute ucnonb3oeaHs! cnedyrowue yenosHsie obosHaqerus cmeneHu
coomeemcmeust CmaHdapmos:

- IDT — udenmudrbie cmandapmel;

- NEQ — HeakeusaneHmHble cmandapmel.
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Bwbnworpadcgua

[1] UCO 3046-1:2002 [euraTen BHYTPEHHEro cropaHua noplHeeble. Yacte 1. XapakTepucTukd. CTaHgapTHble
UCXOZHbIE YCNOBUA, 0ObABNEHUE MOLHOCTH, pacxXoaa TONNUBA U cMasouHoro macna. MeTogsl
MGCNbITAHWA.

[2] UCO5167:1991 MamepeHue pacxoga Tekydyel cpefbl ¢ NOMOLWLH YCTPOWCTB ANA U3MEpeHUn Nnepenana gasne-
Hug. Hacte 1. Quadparmel, conna u TpyBku BeHTypu, nomelleHHble B 3anonHeHHble Tpy&onpo-
BOAbI KPYTNOro CEYEHUS.

[3] UMCO 3046-3:1995 [euraTenMBHYTPEHHErO CrOpaHua NopwHeeble. YacTe 3. XapakTepUcTUkU. KOHTpOonkHLIE U3Me-
peHus.

[4] 6245—2001 HedTenpogykTel. CnpeaeneH1e cogepaHua 30mbl
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YOK 621.436:006.354 OKC 65.060 58 OKM 47 5000
502.3:006.354

KntoueBble cnoBsa; AByrateni c BocnnamMmeHeHWem oT CKaTus, TRaHCNOPTHbIe CpeacTBa KaTeropin T, TexHu1Ka
Ans nepenBUXeHWUA No 3emMne, NpoMbllLUNEeHHbIE 6yp0|3b|e YCTaHOBKWU, KOMNPEeCCOoPbl, CTROUTENBHO-0D0OXKHAA
TeXHWKa, Norpy3qyrMku Ha KONnecHOM U ryceHU4HoM xoay, 6yﬂbﬂ,039pbl, aBTOMNOrpy34nKK, rpy3osble aBTOMOGUNN
NOBLILUEHHOR npoxogumocTn, ruapasnivecke 3KCKasaTtopbl, MallMHbl 1 060py,qoaaHme Ans nNecoceyHbIX
pa60T 1 Neco3aroTOBKW, CAMOXOAHbLIE CENbCKOX035ACTBEHHbIE MaLUWHbI, norpy3o4Ho-pa3rpy3oyHblie cpecTBa,
aBTOMNOMNpPy3q4MKM C BUNOYHbIM 3axBaTCM, [AOPOXHO-PEMOHTHAA TEXHWUKa (aBTOI'IDEI?I,D,epr, AOPROXKHbIE KaTKK,
aCd)aJ'IbTOVKJ'Ia,EIHMKM), CHeroo4nuctuteneHas TexHWKa, TexHU4eCKue cpelcTBa Ha3eMHOoro OGCJ’Iy)KMBaHI/IH B
asponopTax, NHeBMaTUYECKUE NOAbEMHWUKW, aBTOKPaHb!, OXpaHa Npupoabl, aTMocdepa, UCnbITaHUus
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