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Mpeaucnosune

Lienn v npuHumnel cTaHgapTm3anum B Poccuiickoil egepauym yctaHoBneHbl defepanbHbiM 3aKOHOM OT
27 pexabps 2002 r. Ne 184-93 «O TeXHNYECKOM perynvpoBaHumn», a npasunia NPYMeHeHNs HaLMoHasIbHbIX
ctaHgapToB Poccuitickon degepaumn — FOCT P 1.0—2004 «CtaHgapTusaumsa B Poccuiickoli degepaumm.
OCHOBHbIE MOJIOXEHUSA»

CBefleHns o cTaHpapTe

1 NOATOTOBJIEH BcepoccuiickuMm Hay4YHO-McCefoBaTe/IbCKUM MHCTUTYTOM CTaHgapTusaunm n cep-
TUchukaumm B mawimHocTpoeHun (BHUNHMALL) n OAO «Hay4yHo-uccnenoBaTebCKUi TPAKTOPHbBIA MHCTUTYT
HATW»

2 BHECEH BHUMHMALL

3 YTBEPXJEH W BBEAEH B JENCTBUE [Mpukasom ®egepansHOro areHTcTsa No TEXHUYECKOMY
perynupoBaHuio 1 MeTposorum ot 25 oktabps 2005 r. Ne 261-cT

4 HacTosiwunii cTaHaapT ABAsSeTCA MOANMDULMPOBaHHBIM MO OTHOLWeHMIO0 K MNpaBunam E3K OOH No 96
(Bkntouas nonpaskn cepun 01) «EgnHoobpasHble npegnucaHns, kacatwwmuecs ouLmanbHOro yTeepxaeHus
ABuraTeneli ¢ BOCNaMeHeHreM OT CKaTus A8 YCTaHOBKMN Ha CeNIbCKOXO03AWCTBEHHbIX Y IECHBLIX TPAKTOPax v
BHE[IOPOXHOI TEXHUKe B OTHOLUEHWV BbIOPOCOB 3arpA3HALWMX BewecTs aTumu gsuratenamu («Uniform
provisions concerning the approval of compression ignition engines to be installed in agricultural and forestry
tractors and in non-road mobile machinery in regard to the emission of pollutants by the engines». MOD). Mpun
3TOM AONOSHUTENbHbIE Cl0Ba (hpasbl, pasgen law npunoxeHue XX), BKIOYEHHbIE B TEKCT CTaHAapTa 418 yye-
Ta 0CO6EHHOCTM HaLMOHaNbHON cTaHAapTu3aLunm, BolaeneHbl KypcrBom

5 B3AMEH IF'OCT P 41.96-99 (Mpasuna EQK OOH No 96)

MHdopmauns 06 M3MeHeHNsaxX K HacTosiIeMy cTaHgapTy nybnvkyeTcs B €XerogHo nsgasaemom
MHopMaLnOHHOMYKa3aTene «HauvoHanbHble CTaHAapThi», @ TEKCT U3MEHEHUA N ONPaBOK — B eXeMe-
CAYHO M3AaBaeMbIX MHPOPMaLMOHHbIX yKasaTensax «HaunoHanbHble cTaHAapTbi». B cnyyas nepecmoTpa
(3aMeHbl) UM 0T MEHbI HACT OALLLEr0 CTaHjgapTa cooTBeTCTBYOLee yBeJoMeHne byfeT ony6InKoBaHo
B ©XXEMeCSAYHO n3aaBaeMoM MHPOPMaLMOHHOM yKasaTene «HaunoHanbHble cTaHgapThi». COOTBETCTBY-
IoLas nHpopmauus, ysegomieHne n TeKCT bl pa3MeLLaln T ca Takke B MHOpPMaLOHHOM cucTeme obuero
nonb30BaHWA — Ha 0hMLMaNbLHOM cai Te HaluMoHanbHOro opraHa Poccuiickoil ®egepaLmm no cTaHaapTyv-
3auuv B ceTun VIHTepHeT

©CrtaHgapTuHpopm. 2006

HacTosiuii cTaHAapT He MOXEeT GbITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLmanbHOro nsganus 6e3 paspelleHus ®efepasbHOrO areHTCTBa No TEXHUYECKO-
My perysimpoBaHuio 1 MeTposorim
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FOCT P41.96—2005
(Mpaswnna ESK OOH Ne 96)

HALULMWOHANBbHLIN CTAHAAPT POCCUWNCKOW QELEPALUMN

EAVHOOBPA3HbIE MPEAMVCAHUA. KACAIOLWWECSH ABUTATENEN
C BOCIMJIAMEHEHVEM OT CXATUA. MPEAHASHAYEHHbIX
ONA YCTAHOBKW HA CENIbCKOXO3ANCTBEHHbIX N IECHbIX
TPAKTOPAX U BHEQOPOXHOW TEXHWKE, B OTHOLEHWW BbIBPOCA
BPEAHbIX BEWECTB 3TUMW ABUTATENAMN

Uniform provisions concerning the approval of compression Ignition engines to be Installed in agricultural and forestry
tractors and n non-road mobile machinery In regard to the emission of pollutants by the engines

fNata BBepgeHus 2008—01—01

1 O6nacTb NpUMeHeHus

HacTosawuii ctaHAapT NPUMEHSIOT B OTHOLLEHMM BbIGPOCOB ra3006pa3HbIX BPeAHbIX BELLECTB 1 BPeAHbIX
yacTuy aBuraTenei c BocnaaMeHeHnemM oT CxXaTus, UCMOSb3yeMbIX:

11 Ha TpaHCNOpTHbIX CpeAcTBax kKaTeropum T* ¢ ycTaHOBMEHHOI NOSIE3HOM MOLLHOCTLI0 60n1ee 18 kBT,
HO He 6osee 560 kBT,

1.2 BTexHvKe, NpeAHa3Ha4YeHHON 1 NPUrOAHON ANS NepefBXEHNA UK NepeMeLLeHNs No rpyHTy, 6yab
TO N0 AOPOre uam 6e340poXblo, CYCTaHOBIEHHON NO/IE3HON MOLLHOCTLIO 60n1ee 18 kBT. HO He 60/10e 560 kBT,
3KCNyaTMPyeMOoil B pasHblX CKOPOCTHbIX peXnmax, BKIoUYas cneayrolme MmexaHu3mbl, HO He orpaHuyYnBasch
nmm:

1.2.1 npoMmblIWIeHHble BypOBblE YCTAHOBKN, KOMNPECCOPbI;

1.2.2 cTpouTENbHYI0 TEXHUKY, BK/TIOYas NOrpy3ynKku Ha KOJIeECHOM XoAy, 6y/ib03epbl, TpaKTopbl Ha ryce-
HWYHOM XOAY, MOrPYy34MKN HA T'YCEHUYHOM XOfy, aBTOMOrPy34nKu, rpy30Bble aBTOMOOW/IN NOBbILLIEHHOW NPOX0-
ONMOCTU. TMApaB/iMyeckne aKCkaBatopbl,

1.2.3 mawuHbl 1 060pyAOBaHNE A8 1eCOCeYHbIX PaboT 1 1eco3aroToBKY;

1.2.4 camoxofHble CEeNbCKOX03ANCTBEHHbIE MaLUVHBI;

1.2.5 norpy3oyHo-pasrpy3oyHblie cpeacTsa,

1.2.6 [OPOXHO-PEMOHTHYIO TEXHUKY (aBTOorpeligepsbl, JOPOXHbIE KaTkn, acanbToyKnaguvk);

1.2.7 CHErooYnMCTUTESIbHYIO TEXHUKY;

1.2.8 TexHuuyeckme cpeAcTBa Ha3eMHOro 06CNyX1BaHNA B a3aponopTax;

1.2.9 nHeBMaTUyeckue NogbEMHUKN,

1.2.10 aBTOKpaHbl.

la HopmMaTuBHbIE CCbIIKA

B HacTosiLem cTaHjapTe NCNOo/b30BaHbl CCbIJIKN Ha cregylolme cTaHfapThl:

FOCT P 41.24—2003 (Mpasuna ESK OOH Ne 24) EpanHoo6pasHble npeAnucaHns, KkacawLlmnecs:

| CepTudmkaumm geuraTeneli c BOCNJaMeHeHNeM OT CXaT s B OTHOWeEHUN AbIMHOCT U: Il CepTudum-
Kauum aBToOTpPaHCNOPTHbIX CPEACTB B O THOLLIEHUN YCTaHOBKM Ha HUX ABUTaTenell C BocniameHeHnem oT
oKaTua, cepTudunumnpoBaHHbIX N0 TUNYKOHCT pyKuun: Il CepTurdmkaunm aBToTpaHCNOPTHLIX CPeACTB €
ABAraTensMu C BOCM/IAMEHEHWEeM OT CXaTua B OTHOWEHUN AbIMHOCTU: IV M3mepeHns moLwHOCTU
nBuraTenei

FOCT P 41.85—99 (MpaBnna EQK OOH Ne 85) EauHoo6pasHble npegnucaHus, kacawwmuecs opuun-
anbHOr0 yTBEPXAEHUA ABUraTenein BHy TPEHHEr0 CropaHus Ui CUCTEM 31eKTPOTArM, npegHasHavyeH-

OnpepeneHne kateropuii — B cooTBeTcTBUM ¢ FOCT P 52051—2003 «MexaHWYeckne TpaHCNOPTHbIe cpes-
cTBa 1 npuuenbl. Knaccudukaumsa n onpegeneHns».

N3paHne oduynanbHoe
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HbIX 419 MPUBEAEHUSA B ABUKEHNE MEXAHUYECKUX T PaHCNOPTHbIX CpefcTB KaTeropuin MuN . e oTHoOWeHUN
M3MepeHns N0Ne3HON MOLLHOCTH U MakcUManbHoW 30-MUHY THOI MOLLLHOCT W CUCTEM 3/1eKTPO TSI
FOCTP NCO 5725-1—2002 ToO4YHOCTb (NPaBW/IbHOCTb U NPEUU3NOHHOCTb) MEeTOA0B 1 pe3ynbTa-
TOB U3MepeHuit. YacTb 1. OCHOBHbIE NOJMIOXEHNSA 1 OnNpeseneHns
FOCT 18509—88 [n3enu TpakTOpHbie 1 KombaliHoBble. MeTOobl CTEHAOBbLIX UCMbITaHWii

MpumeyaHune — MNpu NONb30BaHUM HACTOSILLUM CTaHAAPTOM Le/lecoo6pasHo NpoBepuThb AeiicTBrE CCbl-
NIOYHbIX CTaHAAPTOB B MHPOPMALMOHHOV cucTeMe 06LLEero NoNb30BaHNA — Ha odMLuManbHOM caiTe HauMoHaNbHOTo
opraHa Poccuiickoii ®egepauun no cTaHgapTusaumm B ceTu VIHTepHeT WA Mo exerofHo U3gaBaeMomy vHgopmaLm-
OHHOMY yKasaTesnto aHauvoHanbHble CTaHAaPTbl», KOTOPbIA ONYGAVKOBAH MO COCTOSHUIO Ha 1 AiHBaps TeKyLLero ro-
[a. ¥ N0 COOTBETCTBYHOLMM €XXeMeCAYHO N3aaBaeMbiM MH(DOPMALMOHHbLIM YKa3aTessiM, Ony6/IMKOBaHHbIM B T eKyLeM
rogy. ECnv ccblIoYHbIVi CTaHAapT 3aMeHEeH (M3MeHeH), TO MNMpU NoSb30BaHUN HAaCTOSALWMM CTaHAapTOM c/edyeT PyKo-
BOACTBOBATbCS 3aMEHEHHbIM (M3MEHEHHbIM) CTaHAaPTOM. ECM CCbIIOYHbIV CTaHAapT OTMeHeH 6e3 3aMeHbl, TO No-
NIOXEeHUe. BKOTOPOM AaHa CCbl/IKa Ha HEFo, MPUMEHsIeTCA B YacTW, He 3aTparuBaioLleli 3Ty CCbInky.

2 TepMVIHbI nonpegeneHuna, 0603HauveHus, COKpauleHnA

B HacTosiLleM cTaHAapTe NpYMeHeHbl crieAyoLue TepMUHbI C COOTBETCTBYHOLWMMU onpeaeneHnaMu:

2.1 ucnbiTaHua gBuratens (testofan engine): VcnbiTaHus Tuna geuratens unn cepun gsurateneii B
OTHOLLEHUN YPOBHSA BblibpOCa ra3o06pasHbIX BPeHbIX BELECTB U BPeHbIX YacTuL, 3TUMU ABUraTeNAMMU.

2.2 pBuraTtenb C BOCN/iaMeHeHMeM OT cxaTtus (compression ignition engine): [Asuratesb, paboTato-
WM MO NPUHLUMNY BOCNaMeEHEHNe OT cxaTua (Hanpumep, An3enb).

2.3 Tun(bl) gBurateneii (engine type): Kareropus gsuraTtenei, He OTIMHAOLLMXCA NO CYLLLECTBEHHbIM
XapakTepucTukam ABuratens, ykasaHHblM B pasgenax 1—4 npunoxeHus A K HacTosLwemy ctaHgapTy.

2.4 cemeiicTBo aBurateneii (engine family): O6beavHeHHblE NpeanpUATUEM-U3TOTOBUTENEM B OAHY
rpynny ABuratesnu, KOTopble NpeanonoXTeNbHO BCNEACTBYE CBOE KOHCTPYKLMU UMEIOT aHaI0rMYHble Xapak-
TEePUCTVKN BbIOPOCOB BpeAHbIX BELLLECTB C 0TpaboTaBLVMM ra3aMu navM COOTBETCTBYIOT TpeboBaHMAM pasje-
na 7 HacTosiLero ctaHgapTa.

2.5 ucxogHbll aBuratens (parent engine): [Buratenb, 0TOOGPaHHbIA U3 cepun ABuratenein Takum
06pa3om, 4To6bl OH COOTBETCTBOBAS1 TPE6OBAHNAM, yKa3aHHbIM BNPUIOXeHUN B K HacToAleMy cTaHgapTy.

2.6 BpefAHble ra3oobpasHblie BellecTBa (gaseous pollutants): BeuwecTBa, BblbpacbiBaemble C oTpa-
60TaBLUIMMU razamu B BUAE OKCMAa yrnepoaa, yrnesofopofos (BblpaxeHHbIx B akBuBaneHTe C,H, 85)n okcu-
[0B asoTa (BblpaXeHHbIX B aKBMBasieHTe agnokcuga asota N02).

2.7 BpefHble yacTuubl (particulate pollutants): KomnoHeHTbl 0TpaboTaBLUMX ra30B, CO6paHHbIE KOH-
KpeTHOI chnnbTpyloLwwein cpefoi nocne pasbaseHns oTpaboTaBLIMNX ra30B ABuraTens YUCTbiM OTOUNLTPO-
BaHHbIM BO34YXOM TakuM 06pa3om, YUTobbl Temnepartypa cmecu He npesbiwana 325 K (52 °C).

2.8 nonesHas mMouwHOCTb (net power): MOLWHOCTb, NOyYEHHAsA Ha UCMbITATENIbHOM CTEHZE Ha XBOC-
TOBWKE KO/IEHYATOro Basia WUn ero aKBMBasIeHTe 1 u3mMepsiemas B COOTBETCTBMM C METOA0M M3MEPEHUS MOLL -
HOCTW [ABwraTenieii BHYTPEHHEro CropaHus, ycTaHaB/IMBAEMblX Ha aBTOTPAHCMOPTHbIX CpeAcTBax no
FOCT P 41.85. ncknoyas MOLWHOCTb BEHTUISAATOPA CUCTEMbI OXNTAXAEHUA ABUraTens, Ha TpaHCnopTHbIX Cpe-
ACTBaxKaTeropum Ty caMOXOAHbIX CE/IbCKOX03ANCTBEHHbIXMalMHax— ol OCT 18509. ¢ yueToM yC/10BuiA
NCMbITAHUS N 3TAJIOHHOTO TOM/IMBA, YKa3aHHbIX B HACTOSLLEM cTaHAapTe.

2.9 HoMMHanbHadA yacToTa BpaleHus (rated speed): MakcumanbHas YacToTa BpalleHusi KonleHva-
TOro Bana ABuraTens ¢ NOSIHON HarpysKoii, fonyckaemas peryniaTopoMm v ykasaHHas npeanpusaTnemM-m3roToBu-
Tenem.

2.10 npoueHTHas Harpy3ka (per cent load): YacTb MakCMmasibHOrO KpyTALLErO MOMEHTa, focTurae-
MOro Npu onpegenieHHoi yacToTe BpalleHns asuratens.

2.11 makcuMmanbHbIN KpyTAWMA MOMEHT (maximum torque): Haubonbluee 3HaYeHWe KpyTALWEro
MOMEHTa, yka3aHHOe NpeAnpuATMEM-U3roTOBUTENEM. OCTUTaEMOe ABUraTenieM npy paboTte no BHeLLHel CKo-
POCTHOI XapaKkTepucTuKe.

2.12 npomexyTo4Has yactoTa BpalweHusa (intermediate speed): YacToTa BpalleHus KONeH4YaTOro
Bafna ABuratens, COOTBETCTBYILLAA OAHOMY U3 criegylowunx TpeboBaHuii:

- Ans asuraTenei, KOTopble NpeAHa3HaveHbl 4NA paboTbl B Npegenax M13MeHeHUs 4acToTbl BpaLleHns no
KPMBOI U3MEHEHUS KPYTALLLEro MOMEHTA C NOMHOM Harpy3Koii, MPOMEXYTOYHON 4acToTOl BpalleHNs aBnseTcs
yKa3aHHbI MaKkCUMasbHbIi KPYTALLUIA MOMEHT, eCnn OH focTuraeTcsa B npegenax 60 %—75 % HOMWUHasbHOW
4acTOTbl BpaLleHus:

- €C/N yKasaHHbI/i MakCMMasbHbIA KPYTAWMUA MOMEHT foCcTUraeTcs nNpu 3HavyeHnn meHee 60 % Homu-
Ha/bHOW YacTOThl BpaLleHns, TO NPOMeXyToUyHas yacToTa BpalleHus coctaenseT 60 % HOMUHaNbHO YacTo-
Tbl BpaLleHus;

2
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-ecnun yKa3aHHbIl7I MaKkCUManbHbI prTﬂlJJ,VI[/‘I MOMEHT A0CTUTraeTCsAa Npu 3Ha4YeHuu 6onee 75 % Homu-
HasIbHOW YacToThl BpalleHus, To NpoMexXyTouyHasa yacToTa BpalleHuna coctasnset 75 % HOMWHasbHOI YacTo-

Tbl BpalleHua.

2.13 xommepumnanusauusa: lNpegocrasieHne N3fenns, 0XsaTbiBAEMOro HaCTOALMM CTaHAAPTOM, Ha
pblHKE CTpaHbl 38 COOTBETCTBYIOLLYIO NaaTy unv 6ecnnaTHo ¢ Lesbio ero pacnpocTpaHeHns u/vam ncnosb3osa-

HUA.

2.14 B HacToAlEeM cTaHAapTe NpMMeHeHbl cnegyolmne 0603Ha4eHns 1 cokpalleHuns
2141 O603HaYeHNs N eANHULLbI U3MEPEHNS nokasaTesnei, onpegensemMbiX Npu UCnblITaHnsax (cMm. Tab-

nuuy 1).
Ta6nuya 1
O603HaveHve

e4NHNLBI N3MepeHns
nokasarens A U' p

nokasaresns
Ap M2
nn M2
aver
Kr/4
r/(kBT *u)
a —
C, -
conc MIH- 1unmn
obbemHas gons. %
conce MAH- 1 vnn
ob6bemHas gons. %
cong,, MJIH- 1 nnn
obbemHas gons. %
DF -
n —
AAIRW Kr/y
C AIRO Kr/4
~DILW Kr/y
AEOFW Kr/y
Kr/4
CEXHW
C FUEL Kr/4
ATOTTY Kr/4
r/kr
ref
"a r/kr
"d r/ kr
| —
KH
*W.a -

HavmeHoBaHve nokasaresis

MNnowaAb NONepeyHOro Ce4YeHnst N30KNMHETUYECKOrO NPOGOOTOOPHMNKA
MNnowaab NoNepevyHOro ceYeHns BblMyCKHOI TPY6bl

CpeaHeB3BelUEeHHbIE BEINUYMHbI:
pacxop noToka;

Macca MnoToKa;

yAenbHbIA BbIGpOC

YrnepogHbii ko3 nLeHT Tonmea
Yrnepop C,, akBUBaneHTHbIV yrnesogopoay

KoHueHTpaums (C MHAEKCOM KOMMOHEHTA)

®oHOBasi CKOPPEKTMPOBaHHAsA KOHLEHTpaLus

KoHueHTpayms pas6aBnsiowero Bosayxa

KoadhduumeHT pazbaBneHns
NlabopaTopHbIi aTMOCHEPHbIN KOIhPULMEHT

YaenbHblii KO3(MULMEHT TONANBA, UCNO/b3YeMblil A1 pacyeTa B/IXHOro

COCTOAHUA MO CyXOMY COCTOAHUIO

MaccoBblil pacxos Bo3gyxa Ha BryCcKe BO BfI&XKHOM COCTOSIHUM
MaccoBblil pacxos Bo34yxa Ha BryCcke B CYXOM COCTOSIHUM
Pacxof pa36aBnisiowero Bo3gyxa Bo BIAXHOM COCTOSIHUM

3KBUBAJIEHTHbIA MaccoBbIil pacxos pa3bas/ieHHbIX 0TPa6oTaBLMX ra3oB BO

B/TAXKHOM COCTOSIHUN

MaccoBblit pacxof 0Tpa6oTaBLUMX ra3oB BO BMIQXHOM COCTOSIHUM
MaccoBblii pacxog Tonvea

MaccoBblii pacxop pasbaB/ieHHbIX OTpaboTaBLLNX ra30B BO B/1IaXXHOM COCTO-

AHNN

McxopHasa abcontoTHasa BnaxHocTb 10.71 r/kr ans pacyeta NOXxu nonpaBoy-

HbIX KO3(P(PNLNEHTOB Ha KOHKPETHYH B/I&XHOCTb

AGCONI0THAs BNIAXHOCTb BO34yXa Ha BblMycke

AGCO/MIOTHasA BNaXHOCTb pa3baBnsiolLero Bosgyxa

HWXHUIA nHaekc, o6osHavaroWwmin /-ii pexum

MonpaBoYHbIN KO3 MUUNEHT HA BNAXHOCTbL AnA 140n
MonpaBoYHbIN KO3 MULUNEHT HA BNAXKHOCTb A1 BPeAHbIX YacTul,

NonpaBoYHbIi KOIPOULNEHT NPK Nepexoe U3 CYXOro COCTOSIHMSA BO BlaXx-

HOe A1 BO34yxa Ha ByckKe
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MpogonxeHve Tabnuuybl 1

0O603HaueHve

nokasarens
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%
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kMa
kMa
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KBT

KBT

%
%

M3y

HanmeHoBaHve nokasarens

MonpaBoYHbI KOIPULMEHT NpU Nepexose U3 CyXoro COCTOSHUA BO BIaXHoOe
Ana pas6baBnsoLLEro BO3gyxa

NonpaBoYHbIii KO3 MULMEHT NPU Nepexofe U3 CyxXoro COCTOSIHUS BO BIaXHOe
ANs pas6aBfieHHbIX 0TPaGoTaBLLMX ra3oB

MNMonpaBouHbIli KOAPPULMEHT NPY NEPEXOLE U3 CYXOro COCTOSIHUSI BO B/IAXHOE
A9 NEPBUYHBLIX OTPAa6OTABLLMX ra30B

prTﬂmMﬁ MOMEHT B NpoueHTax MakCMMasibHOTo KpyTAWero MomeHTa

MaccoBblii pacxog (MHTEHCMBHOCTb MOTOKa). YkazaHHOe 0603HavyeHue Ucnosb-
3yeTCsl B KAYECTBE HWXHEro MHAeKca

Macca npo6bl pasz6aBnsitouiero Bo3ayxa, npouwegweii yepes unbTpbl ANsi OT-
60pa nNpo6 BpeAHbIX YacTuL,

Macca npo6bl pa36aBnieHHbIX OTpaboTaBWUX rasoB, npolealleli yepes u-
NbTpbl A5 0T60pa NPO6 BPefHbIX YacTuL,

OTo6paHHan macca npobbl BpeAHbIX YacTul, a pa3taBnatollemM Bo3ayxe
OTo6paHHas macca npobbl BpeAHbIX YacTuy,
[laBneHne HacblWweHHOro napa npu mucnbitaHnax {MCO 3046-1 (1): piy)

MonHoe 6apomeTpuyeckoe gasneHue (MCO 3046-1 (1):
ps— nonHoe 6apomMeTpuyeckoe faB/ieHne NPy MeCTHbIX OKPYXatoLWwmnx yCnoBu-
AX: py— nosiHoe 6apomeTpuyeckoe AaBfieHne npu UCNbITaHNAX)

[laBneHve HacblleHUss napa pas6aBnalolWero Bo3ayxa
Cyxoe aTmocdepHoe gasrieHne
MolHoCTb 6e3 nonpaeku Ha TOPMOXEHNE

O6wan MOLWHOCTbL, noraowaemas BCMomoratenbHbiM 06opyaoBaHneM, ycTa-
HOBJ/1IEHHbLIM /14 NpOoBeAeHUNA UCNbITaHNA, KOTOpPOe He Tpe6yeTc;| B COOTBETCTBUU
c2.8

MakcumanbHas MOLWHOCTb (NpunoxeHue A)
MoLWHOCTb, U3MepeHHas B Pas/INUHbIX pexnmMax UcnbiTaHus
KoadhdpnumneHT pasbasneHuns

OTHOWeHMe naouwagen NonepeyHoro ceYeHNa N30KNHETUYeCKoro npo6ooT6op-
HUKa 1 BbIMYCKHOW Tpy6bl

OTHOCUTeNbHAaA BNIAXHOCTb BO34yxa Ha Brycke
OTHOCUTENbHAA BNAXHOCTb pa36aBnsAioliero Bosgyxa
KoadhdhmumneHT uyscTeutenbHoct FID

MouwHoCTb, onpegensiemMas Ha AMHAMOMETPUYECKOM CTeHae
AGConoTHaA Temnepatypa Bo3fyxa Ha Brnycke

A6CONOTHaA ToYKa pochbl

TemnepaTtypa Bo3ayxa NPOMeEXYyTOYHOro oxnaxaeHnsa
MicxogHaa TemnepaTypa (Bo3ayxa, nocTynatouero B 30Hy ropeHus 298 K (25 sC)]
VicxogHasa TemnepaTtypa BO3gyxa NPOMeXYTOUYHOro OXnaxaeHns
O6beMHbIN pacxof BO3fyxa Ha BMYCKe B CyXOM COCTOSHWMU
O6beMHbI pacxof BO3Ayxa Ha BMyCke BO B/I&XKHOM COCTOSHUN

O61bem Npob6bl paszbaBnsalOLEro Bo3ayxa, npolwealero yepes hunbTpbl oT60pa
npo6 BpeAHbIX YacTuy,

O6beMHblii pacxof, pa36aBstolWero Bo3gyxa BO B/I&XXHOM COCTOSIHUM
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OKoHyaHune Tabnunuybl 1

O60o3HaueHne
HanmeHoBaHve nokasartens
nokazarensi €AVHULbI N3MEPEHS
nokasarens
YEDFW M3y O6beMHbI 3KBUBANEHTHbIV pacxos pa36aBrieHHOro otpaboTasluero rasa BO
B/TOXXHOM COCTOSHUU

AEXHD M3y O6beMHbI pacxos oTpa6oTaBLINX Fa30B B CYXOM COCTOSIHUMN

EXHW M3/ O6beMHbI pacxos oTpaboTaBLINX FA30B a0 BAXHOM COCTOSIHUU

Yiam M3 O6bem nNpobbl, Npolweauein Yepes huUnbLTPbl 0T60pa NPo6 BPeAHbIX YacTuL,
ATOTW M3y O6beMHbIi pacxos pa36aBieHHbIX 0TPa6oTaBLLMX ra30B BO B/IaXXHOM COCTOSIHUM

WF —_ TeopeTuyecknii KoathdrLyMeHT BECOMOCTN pexmma

— DaKTMHECKNA KOIPDULNEHT BECOMOCTU pexmma

2.14.2 O603Ha4YeHNe XMMNUYEeCKUX KOMMNOHEHTOB

C — yrnepog;

CO — okcupg yrnepoaa;
C02— gunokeug yrnepoaa;
CH — yrnesogopogpl;
NOXx — okcugbl asoTa,;

NO — okcug asora:
NO02— guokcup asoTa,
02— kucnopog,

C2H6— 3TaH;

PM — BpefHble YacTulbl;
DOP — puoktundpranar;
CH4 — wmertaH;

C3H8— nponaH;

H20 — BopAa;

PTFE — nonutetpadTOp3aTU/IEH.

2.14.3 CokpalieHus

FID — nnameHHO-MOHM3aUNOHHbI AeTeKTOp;

HFID — HarpeBaeMmblii M1aMeHHO-NOHU3aLNOHHbIA AeTEKTOop;
NDIR — HefMcnepcuoHHbIA MHhpakpacHbIli aHann3arTop;
CLD — XeMUIIOMUHECLEHTHbIN AEeTeKTop;

HCLD — HarpeBaemMmblli XeMUIIOMUHECLLEHTHbIV AeTeKTop;
PDP — Hacoc ¢ 06beMHbIM perympoBaHuem;

CFV — Tpy6ka BeHTypu ¢ KpUTUYECKMM pacxodoM.

3 3asiBKa Ha uUcnblTaHUs

3.1 3asBKa Ha uUcnblTaHWA ABUraTens Kak oTAe/IbHOro TeXHMYEeCKOoro arperarta

3.1.1 3asBKy Ha UcnbITaHUs ABUraTeNsa Uy cepumn apuratesneii B OTHOLEHUN YPOBHS Bbibpoca rasoo6-
pasHbIX BpeHbIX BEWECTB U BpeAHbIX YacTul, nogaeT npeanpuaTue-u3roToBUTENbL ABUTraTeNna Unun ero Hagne-
Xalum 06pa3oM yrnosITHOMOYEHHbI NpeAcTaBUTE Nb.

3.1.2 K3asBke npunaratoT B Tpex ak3emnaspax onnucaHme tuna gBuratens, Bkao4as xapakTepucTuku,
nepeyncneHHbIe B NPUIOXEHNN A. N. BCOOTBETCTBYIOLLEM C/ly4ae, XapakTepucTukn cepuv gauraTeneil, nepe-
YUC/IEHHbIE B NMPUIOXeHUn b.

3.1.3 WUcnbiTaTensHoli nabopaTopuu, YNOSIHOMOYEHHON NPOBOAUTL UCNbITAHWSA, NPELYCMOTPEHHbIE B
pasgene 5. fo/mkeH 6bITb NPeAOCTaBNEH ABUraTtesib, COOTBETCTBYIOLWNIA XapakTepucTukam Tuna gsuraTens,
KOTOpble onpeesieHbl B Npuaoxenun A. Ecnm ucneitatensHasa naboparopusa onpeaennT, YTo npeaocTaB/ieH-
HbIll BUraTesib He OTpaXaeT NO/IHOCTLI0 CEPUI0 ABUrATENEN, yKa3aHHY0 B NPUI0XeHUN B. TO ANS NCNbITaHUS B
COOTBETCTBUYM C pa3genioM 5 npefocTtaBnsAlT ApYroi ABuratesib U. B criydae He06Xo4MMOCTU, fONONHUTESTb-
HbI ABUraTenb.
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4 CootBeTcTBUE TpeboBaHMAM HACTOSLWEro cTaHdapTa

4.1 Ecnupapuratesb, NpeoCcTaB/ieHHbIl Ha UCMbITaHUA B COOTBETCTBUM ¢ 3.1.yA0B/IeTBOpseT Tpe6oBa-
HUAM 5.2. TO faHHbIi TUN ABUTaTeNs U CEPUI0 ABUraTeNleil CYnTalT COOTBETCTBYOLW VMU Tpe6GoBaHNAM
HacToslero crtaHgapTa.

4.2 Ha kaxnom apuratesnie, COOTBETCTBYHOLLEM TUMY UM Cepun ABUraTeneil, UCnbiITaHHOMY Ha OCHOBa-
HUM HACTOSILLEro cTaHAapTa, 40/KHA GbITh NPOCTAB/IEHA MAPKUPOBKA B Buae 6ykB 0T D 40 G. yKasbiBaoLnx
ypoBeHb BbIGPOCOB (5.2.1). A1 KOTOPOTro ABUraTe b WK cepus ABuratenei 6biav NcnbiTaHbl.

4.3 Ha gBuratene, UCMbITAHHOM KakK Ha TEXHUYECKOM arperarte, f0/KHbl GbITb NPOCTAB/EHbI:

- TOBapHbIi 3HAK UM TOPrOBOE HAMMeHOBaHWe NPeanpUATUS-U3roToBUTENs ABUraTens:

- Ko ABUraTens npeanpusiTUs-n3roToBUTeNs.

4.4 ITU 3HAKW [OMKHbI ObITb YETKUMU U HECTUPAEMbBIMU.

5 TexHuYeckme Tpe6GoBaHNs 1 MeToAbl UCTbITaHWi

5.1 O6uwune No0XeHUs

KomnoHeHTbI ABuraTens, CnocobHble BAUATL Ha BbIGPOCHI BPeAHbIX ra3006pa3HbiX BELWECTB U BPeHbIX
4yacTuL, AO/KHbI 6bITb CNPOEKTUPOBaHbI, CKOHCTPYVPOBaHbI U YCTaHOB/IEHbI TakuM 06pa3oM, 4TO6bI B YC/10BK-
AX HOPMasibHOI 3KcnnyaTauuy asuratenb, HECMOTPS Ha BUOpauuto, KOTOPOA OH MOXET ObiTb NMOABEPrHYT,
COOTBeTCTBOBA/1 TpeboBaHMAM HACTOSLLEero cTaHgapTa.

5.1.1 TexHu4yeckve mepbl, NpeanpruHUMaeMble NpegnpuaTUEM-U3roToBUTeNeM. fO/MKHbI 06ecneunsaTb
3hpheKTMBHOE OrpaHUYeHmne ykasaHHbIX BbIGPOCOB B COOTBETCTBMM C HACTOALLMM CTaH4apTOM B TeUeHue Bce-
ro cpoka 06bI4HON aKcnyaTauuy ABuratens npy HopMasbHbIX YCIOBUAX €ro aKcnyaTauuu.

5.1.2 Mpu ncnonb3oBaHny KataMTU4eckoro npeobpasosarens Wuau NoBYLIKW 4715 BPeAHbIX YacTul,
npeanpusaTUe-n3roToBuTe b A0/HKHO A0Ka3aTb NOCPEACTBOM UCMbITAHUIA HA MPOYHOCTb, NPOBOAUMBIX Npes-
NPUATMEM-U3rOTOBUTENEM B COOTBETCTBUU C HaZIexallell TEXHUYECKON NpakTUKoi, 1 Npu NomMoLLy cooTse-
TCTBYIOLLMX NPOTOKO/OB, YTO MMEIOTCA BCE OCHOBaHWA CUMTaTh, YTO 3TU YCTPOCTBA [,ONOHUTENBHOW 04NCTKN
6yayT YHKLMOHMPOBATbL HaAnexalum obpa3om B Te4eHne BCEro Cpoka akcnayarauum gsurarens. Norpe6u-
Teno Ao/HkHa ObITb NpefocTaBeHa COOTBETCTBYOWASA rapaHTuS.

5.1.3 JonyckaeTcsa cuctemMaTnyeckas 3ameHa 3TUX yCTPOICTB Noc/ie onpeAesieHHoro neproaa akcnay-
atauuv gsuratens. Jllo6ble perynvMpoBkn, PEMOHT, AeMOHTaX, YACTKY UM 3aMeHyY 3/1IEMEHTOB fBuUraTens unu
cucTeM, ocyllecTBseMble Ha NEPUOANYECKOI OCHOBE C Liefblo NpefoTBpaLleHns c6oes B paboTe ABurartens,
OCHaLLLeHHOro YCTPOCTBOM [OMONHUTENbHOW O4YNCTKU, credyeT NPoBOAWNTL TOMIbKO B TOM C/yyae, eCc/im 310
Heo6X0ANMO C TEXHMYECKOW TOUKM 3peHusa Aa obecneveHnsa Hagnexalero hyHKLNOHNPOBaHNSA CUCTEMBI
KOHTPOAA 3a Bblbpocamu. B pykoBoACTBe No aKcnayatalumn Ao/mKeH 6biTb ykasaH rpadiuk BbINOSIHEHNSA onepa-
LMl N0 TEXHUYECKOMY 06CYXMBAHUIO C N3/T0XKEHNEM COOTBETCTBYIOLLMX rapaHTUHbIX NpeanucaHunii.

5.1.4 CooTBeTCTBYHOLIME BbIAEPXKA W3 PYKOBOACTBA MO 3KCMsyaTauuu, Kacatuinecs ycTponcTs(a)
[OMOSTHNTENBHOMN OUYNCTKU, [O/KHbI 6bITb NPUBEAEHbI B UHOPMALMOHHOM JOKYMEHTE, YKa3aHHOM B Npuioxe-
HUK B.

5.2 Tpe6oBaHWsA B OTHOLIEHUMN BbIGPOCOB BPeHbIX ra3006pa3sHbiX BeLecTB

[na n3mepexus BbigensemMblx ABuratenem, npefocTaBneHHbIM AN UCMbITAHWA, BpeAHbIX razoobpas-
HbIX BELECTB U BpeAHbIX YacTuL, MPUMEHSIIOT METOAbI, ONMUCaHHbIE B JOMOSIHEHUN 4 K MPUNOXEHUIo [.

[lonyckaeTcs ncnosib3oBaHune pyrnx CUCTEM UM ra3oaHaIn3aTopoB, eC/IM OHW Aat0T Pe3ynbTaThl, 3KBU-
BaJIEHTHble pe3yfbTaraM, nosiyyaeMblM C UCMOIb30BAHNEM ClEefYOWNX UCXOAHbIX CUCTEM:

- ANA BbIGPOCOB BpPeAHbIX ra3oobpasHbiX BELLECTB, U3MepsieMblX B Hepa3baBneHHbIX oTpaboTasLLnX
rasax. — CMCTeMa, nokasaHHas Ha pucyHke [.2;

- ANS BbIGPOCOB BpeAHbIX ra3006pasHbIX BELECTB, NU3MEPEHHbIX B pa3baBneHHbIx 0TpaboTasBLUnX rasax
cucTeMbl pasbaBfieHus NoJIHOro NoToka, — CUcTeMa, nokasaHHasa Ha pucyHke [1.3;

- ANA BbIOBPOCOB BPeAHbIX YacTul, — cuctema pasbas/ieHVs NOIHOTO MOTOKa, UMelwWwas oTAesbHbIN
hUNbTP AN1S KAXKAOMO pexuma 1 nokasaHHas Ha pucyHke [.13.

OKBMBA/IEHTHOCTbL CUCTEMbI OMpPeenAlnT Ha OCHOBE KOPPesIALMOHHOIo nccnefosaHns paccmarprusae-
MO CUCTeMbI MOAHON nn 6onee ykasaHHbIX BblLIECUCTEM CCeMbIO (M 6onee)ucnbiTaTesIbHbIMU LIMKIaMK.

KpvTepuii akBmBaneHTHOCTN ONpeAensioT B KaUecTBe COrNacoBaHHOM Be/MUNHBI £ 5 % cpeiHEB3BELLEH-
HbIX BEMIMYMH NO UMKIam BbIbpocoB. Vcnonb3yemblid umkn — no A.3.6.1.

6
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[lns BBeAeHNA HOBOW cucTeMmbl B [paBnia akBUBa/IeHTHOCTb ONpeAensaoT Ha OCHOBE pacyeToB MOBTOPS-
eMOCTW 1 BOCNPOU3BOAUMOCTM pe3ynbTaToB B cooTBeTcTBUM ¢ TOCT P MCO 5725-1.

5.2.1 3HauyeHus BbIGPOCOB BpPeAHbIX BELLECTB HE AO/IKHbI NPEBbILATL 3HAYEHWIA:

- yKasaHHbIX B Tabnuue 2 — Ans CepUitHO BbiMyCcKaeMbIX ABUraTeneil, NocTaB/IeHHbIX Ha MPON3BOACTBO
[0 BBEAEHMSA B AeiiCTBME HaCTOsIWero crtaHgapra:

- yKazaHHbIX B Tabsmue 2a — A1 BCEX BHOBb NMPOEKTUPYEMbIX Y MOAEPHUIUPYEMbIX ABUraTENEN.

Ta6bnuya 2

Okcupg yrnepopga CO Yrnooogopoabl CH Okcupbl azota NOXx BpegHble yactuubl PM
Monesxas MouHocTs P
B MN(kBT u)
P2 130 0.54
75 S P< 130 ° 1.3 9.2 0.70
37s P<7s 6.5 0.85

Ta6nunya 2a

BpeaHblie yacTuubl
Okcup yrnepoaa CO  Yrnesogopoabl CH — OkcuAbl asota NOX pea 4

[AnanasoH MonesHasn PM
MOLWHOCTHN MOUWHOCTb P KBT
ket u)
& 130 £ Pi 560 3.5 0.2
1.0 6.0
F 75 s P< 130 0.3
5.0

G 37s P<7s 1.3 7.0 0.4

D 18 s P<37 5.5 1.5 8.0 0.8
5.2.2 Ecnun oAHa cepua ,D,BVIFaTeﬂeVI OoXBaTbliBaeT HECKOJ1bKO Anana3oHOB MOWHOCTHU, KaK 3TO onpeaene-

HO B COOTBETCTBUU C MPUIOXeHUeM B. TO 3Ha4YeHus BbIGPOCOB WCXOMHOIO ABWUraTens W ABuratenei scex
TUNOB, OTHOCALLUXCA K AAHHOW cepumn, JOMKHbI OTBEYaTh 60/1ee XEeCTKUM TpeGoBaHUAM NPUMEHUTENbHO K
60/1ee BbICOKOMY AMana3oHy MOLLHOCTU.

6 YcTaHoBKa gBuraTesieli Ha TPaHCNOPTHbIX cpeacTBax, MallnHax
1 obopyaoBaHUmn

6.1 YcTaHOBKY ABMraTeNs NPOBOAAT B COOTBETCTBUM C XapakTepucTukamu gBuraTens, npu
3T OM paspexeHne Ha BNycke N NpoTHUBOAABNEHNE O TPaboTaBLLMX Fa30B He AO/MKHO NPEBbLILIATb yKa3aH-
HbIX 415 ABUraTens B NpunoXeHun A.

7 TNpoBepKa Npon3BoACTBa

7.1 Tpw npoBeaeHnV MPOBEPKM AODKHbI ObITb NPefOoCTaB/IeHbl MPOTOKO/bI UCMbITAHUIA U AOKYMEHTaL s
TEXHUYECKOro KOHTPONS.

7.2 Ecnu ypoBeHb KauecTBa ABuUraTenisi Hey0BNEeTBOPUTENEH MU eC/iM TpebyeTcs NPOBEPUTL HafEeX-
HOCTb AaHHbIX, NPeA0CTaBNSAEMbIX B COOTBETCTBUM C 5.2. TO MPUMEHSAIOT CNeayoLLyo npoueaypy:

7.2.1 [Buratenb CepuiiHOro NPoM3BOACTBA MOABEPralT MUCMbITAHWIO, yKa3aHHOMY B npuioxeHun [.
3HayeHuns BbIGPOCOB OKCMAa yrnepogaa, yrneso40poAoB, OKCU0B a3oTa 1 BbI6POCOB BPeAHbIX YacTull, nosy-
YeHHble B pe3y/ibTaTe UCMbITAHUIA, He AO/DKHbI NPEBbILATL 3HAYEHUIA, yKa3aHHbIX B 5.2.1.

7.2.2 Ecnwu BblbpaHHbIl N3 AaHHOI cepymn ABUraTenb He yA0BneTBopsieT TpeboBaHuam 7.2.1. To npea-
npUATUE-N3roTOBUTENb MOXET NOTpeboBaTb NPOBEEHNA N3MEPEHNUIA HA BbIOOPKE U3 AaHHOW cepun aBuraTe-
neli. MeLWKMX Takne Xe cneundmkalmm, BKIYawlleli B ceba nepBoHavyasbHO BblGpaHHbIA ABUraTeNb.

7
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Umncno n BbIGOPKM ycTaHaB/IMBAET NPeAnNpUsiTUE-N3rOTOBNUTESb MO COTMIACOBAaHMIO C MCMbITaTeNbHO nabopa-
Topueii. Bce aABuratenu, 3a UCK/IOYEHNEM NEPBOHAYA/ILHO B3ATOrO ABUraTeNsi, 4O/IKHbI 6biTb NOABEPTHYTHI
UCMbITaHMIO. 3aTeM A5 KaXKA0ro 3arps3HsIoLLEro BellecTa onpefensioT cpegHeapumMeTudeckoe fpesy b-
TaTOB. NOJy4YEeHHbIX Ha BbIGOpKe. [BUraTeny cepuitHoro Npou3BoACTBa CUMTAIOT COOTBETCTBYIOL MU Tpe6o-
BaHWSIM HaCTOSILLErO cTaHAapTa, ecnv cobo[eH0 ycroBue

X + kS<|,

* o~
roe 5= E< 2 (X — OAUH 13 0TAENbHbIX pe3ybTaToB No BbIGOPKe 1);

| — npegenbHoe 3HayeHue, ykazaHHoe B 5.2.1, AN KaX40ro paccmaTtpMBaemMoro 3arpsasHsaioLero
BELLEeCTBa;
K — cTaTucTnyeckuii KoahuUUEHT, BbIbpaeMblii B3aBUCUMOCTU OT /1M yKa3aHHbI BTabnuue 3.

Ta6nunuye 3

A K n K n K m K m A

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

Ecnm n£ 20. TOK =
mn

7.3 WcnblTaTenbHas na6opaTopusi NPOBOAUT WUCMbITAHUS HA ABUraTesnsx, YacTUYHO WM MOSHOCTbIO
o6KaTaHHbIX B COOTBETCTBUU C TEXHUYECKON [OKyMeHTalueld NnpeanpusiTUs-n3roToBuTens.

Onsi o6ecnevyeHnsi HEO6XOAMMOI YBEPEHHOCTU B OTHOLUEHWM KaXKAOTO MPOW3BOACTBEHHOIO yvacTka
Lle1Iecoo6pasHo NPOBOAUTL OfHY MPOBEPKY B roA,
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MpunoxeHne A
(o6a3aTenbHOE)

ble XapakTepucTtukmn aoeuratenda n ceefeHns, otHocAawmneca K nposegeHnto ncnbiTaHuii

nncaHne aosuratensa

MpeanpusTtue-nsrotToBuTenb
Koa gBuratens npeanpuaTuS-U3roToBuTeNns
Lmkn: yeTbipexTakTHbIN, i BYXTaKTHbI1)

A.1.4 [vameTp unnuHgpa MM

A.15
Al 6
A.17
A.1.8
A.1.9
A-1.10
A.111
112
.1.13
.1.14
114
.1.14
.1.14
.1.14

.1.14
1.14
.1.14
.1.14
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A.1.14
A.1.15
A.1.15
A.1.15
Makcn

A.1.15
yae)

Xofa nopuHsA MM
Yucno n pacnonoxeHve LUINHAPOB
O6BbeM UNIMHAPOB am3
HomuHanbHasa YacToTa BpalweHns MWH-1
MakcuManbHbI KpyTAWMA MOMEHT H m
CreneHb cxatna2l

OonncaHue cucTeMbl CropaHuns

YepTex(M) Kamepbl CrOpPaHUsi U rONI0BKN MOPLLHS
MUHUManbHoe nornepeyvyHoe cevyeHne BMYCKHbIX U BbIMYCKHbIX OTBEPCTUN

Cuctema oxnaxgeHunsa

.1 XwnpkocTHasa
.1.1 XapaKTepucTuku XUAKOCTU
.1.2 LMpKyNnsiuMOHHBIA Hacoc (bl): uMeeTcA/OTCYTCTBYeT™

.1.3 XapaktepucTtukn nnu mapka (1) n Tmn (bi)(B COOTBETCTBYHOLLEM CNy4vae)

.1.4 NMepepaTouHoe 4yncno (a) (a COOTBETCTBYIOLWEM C/yyae)

.2 BosgyuwHas

.2.1 Komnpeccop, nmeetcsa/oTcytcTtByeTll

.2.2 XapakTepucTuku nnm mapka (1) n Tun (bl) (B COOTBETCTBYIOLLEM Clly4ae)

.2.3 MepepaToyHoe yncno (a) (B COOTBETCTBYIOLEM Cryyae)

TemnepaTypa, paspelleHHasi npeApUsTUeM-u3rotoButenem

.1 XunakKocTHOe oxNaxAeHne: MakcumasbHas TemMnepatypa Ha BbiNycke U3 ABuratens K
.2 Bo3fyLIHOe OXNaXAeHVe: KOHTPOIbHAasA TOUKa,
MasibHasi TemrnepaTypa B KOHTPO/IbHOWM ToUKe K

.3 MakcumasnbHasi TemnepaTtypa Ha BbIXOe 13 MPOMeXyTOUYHOro ox1aanTens (B COOTBETCTBYIOLLEM Cy-
K

A.1.15

.4 MakcuMManbHas TemnepaTypa oTpaboTaBLINX ra30B a BbIMyCKHOI Tpy6e (ax) psAoM C BbIBOAHbIM (D 1aH-

uemM (amMu) BbIMyCKHOro Kossiektopa (oB) K

A.1.15

.5 Temnepatypa Ton/amea:

-MUHMNMaNbHasA K

- Makc
A.1.15
- MUHKN
- Makc

A.1.16
A.1.16
A.1.16

A.1.16
cnyuvae)

nmMasnbHas K

.6 Temnepartypa cMasKku:
ManbHas

nmanbHan

Typb6okomnpeccop: nmeeTtcs/oTcyTcTBYeTl)
.1 Mapka
.2 Twun
.3 OnucaHue cucTemMbl (Hanpumep, MakcMManbHOe gaBrieHne, nepenyckHoOW knanaH B COOTBETCTBYIOLWEM

I>HeH

YXKHOE 3a4EePKHYTh.

21 Yka3aTb 4OMyCTMMOE OTK/TOHEHMeE.,
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A.1.16.4 TIpOMeXyTO4YHbI/A oxnagnTenb: umeeTcs/oTcyTcTBYeTl)
A.1.17 CuncTema Bnycka: MakcMmasibHOe AONYyCTUMOEe pa3pexeHune Ha Brycke Npy HOMUHaNbLHOW YacToTe Bpalle-

Hus aBuratens n 100 %-Hoii Harpyske KMa

A.1.18 BbInyckHas cucTtemMa, MakCcMMasibHOe AoNYyCTUMOe NpoTUBOAaB/ieHe 0TpaboTaBLIMX ra30B NPV HOMUHASb-

HOI YacToTe BpalleHus asuratesns n 100 %-Hoi Harpyske KMa

A.2 [lonofiHUTeNbHbIE YCTPOWCTBA NpeaynpexaeHns 3arpsisHeHmns Bo3ayxa (eC/im UMetoTcs)

- onucaHue n (nnu) cxema (bl)

A3 MNopauya TonnueBa
A.3.1 TonnuBHbI Hacoc

JaBneHne2lunu guarpamMmmMa c COOTBETCTBYIOLWMMU XapaKTepucTukamm Kla

A.3.2 CucTtema BMNpbICKMBaHUA Tonimea

A.3.2.1 Hacoc
A.3.2.1.1 Mapka (n)
A.3.2.1.2 Tun (bl)

A.3.2.1.3 Mpon3BOAUTENBHOCTb MM3 2>Ha OAWH XOA VAW LUK Hacoca npu MUH-1 Mpyu NoMHOM

BMNPbICKMBAHUW WAN AnarpaMma Cc COOTBEeTCTBYIOLWMMU XapakTepucTukamu. Micnonb3lyemblii MeToA: Ha ABuraTtene/Ha
HacoCHOM cTeHfel)

A.3.2.1.4 OnepexeHne BMpbICKNBAHUA TOMMBa
A.3.2.1.4.1 KpuBas onepexeHusa BNPbICKMBAHUAZL

A.3.2.1.4.2 Perynuposka2'

A.3.2.2 TMaTpy6bkn cuctembl BAPbICKUBAHUA TON/MBa

A.3.2.2.1 AnvHa MM
A.3.2.2.2 BHYTpeHHU gnameTtp MM
A 3.3 CucTtema BMpbICKMBaHUA TonavMBea

A.3.3.1 dopcyHka (1)

A.3.3.1.1. Mapka (n)

A.3.3.1.2 Tun (bl1)

A.3.3.1.3 [laBneHne B MOMEHT OTKPbITUAZL UAn AunarpamMma C COOTBETCTBYHWLWUMU XapaKTepucTukamu

TOYKaMm, NN 3KBNBAJIEHTHbIE flaHHblE

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 BpalleHsi B MOMEHT Hayasa cpabaTblBaHUsi NpU NOMHON Harpy3ke2' .MUH-1
A.3.3.2.4 MakcumanbHasa yacToTa BpaleHusa 6e3 Harpyskun2' MUH-1
A.3.3.2.5 MunHuMmanbHas 4YacToTa BpalleHNs Ha X0/I0CTOM Xoay2’ MWUH-1

A.3.4 Cuncrtema nycka Xxo/io4HOro gsuratens
A.3.4.1 Mapka(n)
A.3.4.2 Tun (bl)
A.3.4.3 OnucaHue

A.4 KnanaHHoOe pacnpegesnieHune

A.4.1 MakcumanbHbIi XoA4 KnanaHOoB U yr/bl OTKPbITUA U 3aKPbITUA, onpegensdemMblie N0 OTHOWEHUK K MepTBbIM

A.4.2 NcxoaHble n/vnn perynmpoBoYyHble 3a30pbl ™

A.5 JononHuTenbHble CBeeHNsA 06 yCNOBUAX UCMbITAHWUA
A.5.1 3STanoHHOEe TOMNAMBO, UCMOJIb3yeMoe A/ UCMbITaHUA
A.5.1.1 LeTtaHOBOe 4yuMcno
A.5.1.2 CopepxaHue cepbl
A.5.1.3 MnoTtHoCcTb Npn 15°C3

1 ’HeHyXHOe 3a4epKHYTb.
21  Yka3aTb AOMYCTUMOE OTK/IOHEHME.
3lYka3aTb, ec/iv 3TO 3HaYeHue NpeBbilWaeT 3HauYeHne, NpefycMoTpeHHoe B Ta6nmue E.1 c yyeTom oTHOcswelics K

Hel cHockm 10.

10
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A.5.2 Cwmaska

A.5.2.1 WNcnonb3dyemasa cmaska
A.5.2.2 Mapka (1)
A.5.2.3 Tun (bl)

npoyeHTHOe coaepXxaHne macna acmecu, ecnm cMmaska n Ton1MBO CMewunBarwTCAa
A.5.3 O6opypoBaHue gBuratens (B COOTBETCTBYHLEM c/yyae)

A.5.3.1 MepeuuncneHne n nogpobHas naeHTudnkayms
A.5.3.2 MowHoCTb, noTpebnsemast Npn passiMyHON yKkasaHHON YacToTe BpalleHUs ABuUratens (CornacHo cneyu-
durkauuam npegnpuaTUA-U3roToBuTens)

Ta6nuya Al

MoTpe6nsiemas MOWHOCTb. K8T, NpK YacToTe BpaljeHus aBuratens”
O6opypoBaHue

NPOMeXYTOUHO HOMWHaNbHOW

NToro:

'>He gomxHa npesbiwatb 10 % MOLWHOCTU, U3MEPEHHOW NPU UCMbITAHUN.

A.5.4 OnpepgeneHne napamMeTpoB peryiMmpoBaHnsa auHamomeTpa

Pa3pexeHne Ha BNycke U NpOTMBOJaB/IEHNE B BbIMyCKHOW Tpy6e yCcTaHaBNMBatOT N0 BEPXHVM MpejesniaM, ykasaHHbIM
npeanpuaTnemM-n3roToemTesiem B cootsetcteum ¢ [1.2.3 n [1.2.4.

MakcrMasibHble 3Ha4YeHUA KPYTALLEro MOMEeHTa [A/1 YKa3aHHbIX YacToT BpaleHUs onpeaensaioT aKCnepuMmeHTasb-
HbIM MyTeM 411 pacyeTa 3Ha4YeHW KPYTALLEero MOMeHTa 419 KOHKPETHbIX PEXUMOB UCMbITaHNi. MakCManbHbIi KpyTALWNA
MOMEHT ANS YacTOTbl BpalleHUs Npu NCMbITaHUK ABUraTeneil, KoTopble He NpeAHasHauveHbl 419 paboTel BAManasoHe CKo-
pPOCTV MO KPUBOV U3MEHEHWS KPYTSALLEro MOMEeHTa C MOMHOM Harpyskoii, ykasbiBaeT npeanpuaTne-u3roToBuTeb.

PerynupoBaHue asuratesnsa N8 KaX0ro pexuma UCnbITaHUsA paccunTbiBaloT No opmyne

Ecnun koadhdunumeHTt

r 0,03.

TO 3HayeHue /*ab cnepyeT NpoBepuUTsb.
A.5.5 PerynuposaHune guHamomeTpa. KBT:

Tab6bnuya A2

PerynuposaHue guHamomeTpa. KBT. npu yactoTe BpauieHus

Harpyska. %

NPOMEXYTOUHO HOMWHanNbHO
10 XXXXXXX
50
75
100
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A.6 XapakTepucTukun gsuratens
A.6.1 YacToTa BpaleHusa:

- Ha X0/10CTOM x04y (MUHUManbHas)

..................................................................................................................................... MUWH-
LY oL LY =D QA 0 L T o PPN MUH'L
S HOMUHANIBHAA oo MUH*1

A.6.2 MowHoCTb gBUratensl):

Ta6bnunya A3

MOLHOCTb. KBT. Mpy 4acToTe BpaLLeHyist
YcnoBus ucnbitaHnii

MPOMEXYTOUHOM HOMUHasTbHOM

MakcumanbHas nsmMepeHHass MoLWHOCTb Pu. kBT (a)

O6uas MOWHOCTb, NoTpebsiemas 060pyA0BaHVEM ABUraTens

B cooTBeTCcTBUM c A.5.3 PAE. kBT (1)

12

Mones3Has MOLWHOCTb ABUraTens, ykasaHHas a 2.8. kBT (c)

c=a+b

1 O6uwee 3HaYEHME MOLHOCTU, U3MEPEHHOI a COOTBETCTBUM C 2.8.
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MpunoxeHne b
(o6a3aTenbHOE)

OCHOBHblE XapakTepucTtukmn cepun ,D,BI/II'aTe]'IeVI

B.1 MapameTpbl, onpegensiolmne ceputo geurateneii

Cepusa gBuratenein MoxeT 6blTb onpefesieHa C NOMOLbIO OCHOBHbIX KOHCTPYKLMOHHbIX NapameTpoB, KOTOpble
[0/MKHbI 6bITb O4VHAKOBLIMUW A/151 ABUraTesneli faHHOW cepuun. B HEKOTOPbIX ClyHasix MOXeT MMeTb MECTO B3aUMOA0MNOJTHS-
eMOCTb NapameTpoB. ITO TakkKe He06X0ANMO YyUNTbIBaTb AA TOro, YTOGbLI B CEpPUI0 ABUTraTesieli BKIOYaIN TONIbKO ABuUra-
TeNu. UMerLLne CXoAHble XapakTepuCcTUKN BbliGpoca BpeAHbIX BELLECTB.

[ns Toro 4to6bl ABUraTENIN MOXHO 6bISI0 paccMaTpUBaTh Kak OTHOCALMECS K OAHOW U TOI Xe cepun gBUraTenen,
OHU J0/KHbI COOTBETCTBOBATb C/leAyloleMy NnepeyHio 06LWmnX OCHOBHbIX NapaMeTpoBl):

5.1.1 Pa6ounii umkn.

- ABYXTaKTHbI

-4eTblpeXTaKTHbIN

B5.1.2 Oxnaxpatowas cpepa:

- BO3AyX

-BoAa

- macno
5.1.3 Pa6ouunii 06beM LunMHApa:
- nokasaTtenu pa6boyunx 06bLEMOB LUIMHAPOB ABUTraTeneil He JO/MKHbI OTKIOHATLCA 6onee yem Ha 15 %

- YnCNo LMNMHAPOB ANA ABUraTenieli ¢ yCTPOMCTBOM, ob6ecneynBaroWwMm 4ONOAHUTENBbHYIO 0HMCTKY OTpaboTaBLImX
rasos

5.1.4 MeTtopg nogauv Bo3ayxa.

- eCTeCTBEHHbIN

- NPUHYANTENbHbINR
6.1.5 Tun/KOHCTPYKLUMNA Kamepbl CropaHus:
- hopkamepa

- BuxpeBas Kamepa
- Hepa3aeneHHasa Kamepa cropaHusa

5.1.6 KnanaH n pacnonoxeHune oTBEPCTUiAi — KOHUTypaumus, pasmep 1 KONYeCTBO:
- To/I0BKa UnnmHapa

- CTEHKa uunmHapa

- KapTep
B.1.7 CucTtema nogauu Tonmea:
- HacoC-TON/IMBONPOBOA-(hOPCYHKA,

- PAAHbIA MHOTOMNNYHXEPHbIA Hacoc
- pacnpegenuTenbHblii Hacoc
- 0iHO9/NIEMEHTHas cucTema
- hopcyHka
5.1.8 Cuctembl o6ecneveHuns paboTbl gBUratens:
- NPUHYANTENbHAA CUCTEMA OX1aX4eHns

- peumpKynsLmusi oTpaboTaBLImMX ra3osll
- BNpbICK BOAbI/AMYNbCUSA1L
- HarHeTaHve Bo3Ayxal)
MNoATBepXAEeHNE UAEHTUUYHOCTY COrNTAaCHO YepTexy (am) Homep

5.1.9 lononHnTenbHas o4McTka oTpaboTaBLUMX razosl).
- OKUCNUTeNbHbIN HeliTpanusatop
- BOCCTaHOBUTE/IbHbIN HeliTpanu3atop

- TepMUYECKUit HellTpanmsatop
- IoBYyLWKa A4N151 BpeAHbIX YacTuL,

1HeHyXHOe 3a4epKHYTb.

13
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MoaTBepXAeHVe COOTHOLEHWSA, yCTaHaBIMBAIOLWEro MAEHTUYHOCTb (MM HaMeHbLLEero nokasaresns A48 NCXOAHO-
ro gsurarens):
- MOLWHOCTb CUCTeMbI/NOKa3aTesib Nofa4un TonanBa Ha TakT Bnyckal', cornacHo guarpamme(am) Homep

5.2 Bbi6op ncxoaHOro asuratens

B.2.1 WcxoaHbI aBUraTenb cepumn gBuratesnieli BbIGuparT C NOMOLLLIO OCHOBHOTO KPUTEPUA — HanbOoNbLUER LNK-
N0BOI Nojayun TonNnBa NPU MakCUMasibHOM KpyTsiliem MoMeHTe. Ecnu gBa unv 6onee AgBuratesneii MMeloT OfMHaKOBble
OCHOBHbIE KPUTEPUN, TO UCXOAHbIN ABUraTenb OTGMPalOT, NCMONb3Ys BTOPUYHbLIA KpUTEpUii — HanboNblUyO LUKIOBYHO
nojgayvy TonanBa Npy HOMWHa/IbHOU YacToTe BpalleHns. B oTAeIbHbIXC/Ty4asX MOXHO A0MNYCTUTL, YTO caMblii He6naronpu-
SATHbIN cnyyvai yaenbHoro Bbi6poca oTpa6oTaBLLNX ra30B, NPOM3BOANMbIX CEPUEi ABUraTenen, Hanbonee NOHO XapakTe-
pusyeTcs NyTeM MCMbITaHNA BTOPOro ABuratens.

B aToMm cnlyyae MoxeT6bITbOTOGPaHAONOTHUTENbHbI ABUraTe b A1 UCMbITAHUA UCXOAA U3 XapaKTepUCTUK, KOTO-
pble yKasblBaloT, UTO 3TOT ABUraTeslb MOXET UMETb HanBbICLIME YPOBHU BbIGPOCOB, MPON3BOAUMBIX ABUrATENSAMU AaHHOW
cepum.

5.2.2 Ecnu agsuratenb, OTHOCALWMIACA K AaHHOW cepun, UMeeT Apyrne nepeMeHHble XapakTepuUCTUKKU, KOTopble
MOTYT OKa3blBaTb B/IMSIHWE Ha BbIGPOCHI OTPAGOTaBLLMX ra30B, TO 3TN XapakTepPUCTUKN TakxKe A0/KHbI ObITb OnpeaeneHbl 1
yuTeHbl Npy BbIGOPE UCXOHOTO ABUraTens.

5.3 lMepeuyeHb cepuu aBurateneim

B5.3.1 HaumeHoBaHue cepuu gBuratenemn
B5.3.2 Cneuyndmkaunn asuratesneii, OTHOCALWMNXCA K faHHOWR cepun:

Ta6bnuuya 6.1

MuHumansHasa

HomunuaneHas HomuHanbHas MakcumanbHasn MakcumanbHbl i
Tun Yucno o yacTtoTa Bpau,eHus
yacToTa BpaljeHus. nonesHas yactoTa BpalleHns, KpyTAWMA MOMEHT,
Buratens UNUHAPOB Ha X0N10CTOM XoAy.
A B AP MuUn~; MOUWHOCTb, KBT MUH-1 KBT Ay

MUH~

McxoaHbll fBUTaTENb (NTOAPOGHOE ONMCAHUE B NPUAOXEHUN A)

1> HeHy>XHOe 3a4epKHYTb.

14



MpunoxeHune B

(o6a3aTenbHOE)

OCHOBHble XapakTepucTUKN TUNOB CEPUitHbIX ABUraTenei

B.1 OnwucaHune gBuratens

B.1.1 TlpeanpusaTve-U3rotoBuTENb

B.1.2 Kop asuratens npeanpuaTuS-m3rotosuTens

B.1.3 Lnkn: yeTblpexTakTHbIA/ABYXTaKTHbINR' *
B.1.4 AwnameTp ynnuHapa

FOCT P 41.96—2005

MM

B.1.5 Xog nopwHA

MM

w

.1.6 Uwncno v pacnosioxeHne LUANHAPOB

.1.7 O6bem UMNUHAPOB

am3

.1.8 HomuHanbHaa 4acToTa BpaweHus

MWUH-1

.1.9 MakcuManbHbIA KPYTAWNA MOMEHT

H ™

.1.10 CreneHb cxatnsa2'

.1.11 OnwucaHne cuctembl cropaHuns

.1.12 YepTex (1) Kamepbl CrOpaHUs 1 rONIOBKN MOPLIHSA

.1.13 MuHMManbHOe NonepeyHoe CeyeHne BMNYCKHbIX U BbIMYCKHbIX OTBEPCTHUIA

MM2

.1.14 CucTtemMa oxnaxpgeHus

.1.14.1 XwupkocTHas
.1.14.1.1 XapakTepucTuku XnaKocTtun

.1.14.1.2 UMpKYyNALNOHHBIN Hacoc (bl): MeeTca/oTcyTcTByeTl
.1.14.1.3 XapaKTepucTtuku nnn mapka (1) n tun (bl) (B COOTBETCTBYIOLEM C/y4Yae)

.1.14.1.4 NepepatoyHoe Yncso (a) (B COOTBETCTBYOLEM C/iyyae)

.1.14.2 Bo3gywHas
.1.14.2.1 Komnpeccop: nmeetcsa/otcyTtcTByeTl)
.1.14.2.2 XapaKTepucTuku nnm mapka (1) n tun (bl) (B COOTBETCTBYIOLEM C/lyYae)

.1.14.2.3 MepepaToyHoe ymcno (a) (B COOTBETCTBYHOLWEM CAy4yae)

.1.15 TemnepaTypa, pa3pelweHHas ipeanpusaTuemM-n3rotosutenem

W W 00w WWwWwWwWwwW WU 0w wmomwwmw

.1.15.1 XXunaKocTHOe oxnaxgeHue:
- MakcumasibHaa Temnepartypa Ha BbIMycke U3 fBUraTens

B.1.15.2 Bo3gylwHoe oxnaxaeHue:

- KOHTPO/IbHasA TO4YKa

- MakcumanbHaa TeMmnepaTypa B KOHTPO/IbHOM TOUKe

K

B.1.15.3 MakcumasnbHas TeMmnepatypa Ha BbIXoJe U3 NMPOMEeXyTOYHOro oxnagntens (B COOTBETCTBYIOLEM cay4yae)

K
B.1.15.4 MakcumanbHas TemnepaTypa oTpa6oTaBLIMX ra3oB B BbINYyCKHOW Tpy6e (ax) pAaoM € BbIBOAHbIM (h/iaH-
Luem (amu) BbINycKHOro konnektopa (oB) K
B.1.15.5 Temnepatypa TonsumBea:
-MUHUManbHas K
- MakcumanbHas K
B.1.15.6 TemnepaTypa cCMa3ku:
-MUHUMasbHas K
- MakcumanbHas K

B.1.16 Typ6okomnpeccop: nmeeTcs/oTcyTcTBYyeTll
B.1.16.1 Mapka

B.1.16.2 Twun

B.1.16.3 OnucaHue cucTeMbl (Hanpumep, MakCMmMasbHOe AaB/ieHne, MepenyckHoi KnanaH B COOTBETCTBYIOWEM

cnydvae)

"' HeHy)XHOe 3a4epKHYTb.
2) YkasaTb [0OMYCTMMOE OTK/IOHEeHUe.
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weHuns asuratenst n 100 %-HOW Harpy3ske

B.1.16.4 MpoOMeXyTO4HbI/ OxNnagnTenb, uMmeeTcsa/oTcyTcTByeT”

B 1.17 CucTtema Bnycka: MakcumasnbHOe AoNyCcTUMOe pa3pexeHne Ha BNycke Npy HOMUHaNbHOU YyacToTe Bpa-

KMa

B.1.18 BblInyckHasi cucTeMa: MakCrMasibHOe AoMNyCTMMOe NPOoTUBOAAB/IEH e OTPAGOTaBLLMX ra30B NPU HOMU-

(ecnu umeroTca)

OnucaHne nmnn cxema (Cxemsbl)

8.3 Mopgava Tonnmea

8.3.1 TonnuBHbLIN Hacoc

B.3.2.1 Hacoc
B.3.2.1.1 Mapka (n)

B.3.2.1.2 Twun (bl)

B.3.1.4.2 Perynuposka'l

8.3.2.2.1 [AOnwnHa

B.3.2.2.2 BHyTpeHHWii anameTp

B.3.3.1 ®dopcyHka (1)
B.3.3.1.1 Mapka (n)

B.3.3.1.2 Tun (bl)

B.3.3.2 Perynsatop
B.3.3.2.1 Mapka (n)
B 3.3.2.2 Tun (b1)

Ha/lbHOI YacToTe BpaleHus asuratens n 100 %-Holi Harpyske kMNa
B.2 [lononHWTeNbHble yCTpoOlicTBa NpeAynpexaeHns 3arpasHeHna so3ayxa
[asneHne’ unun grnarpamma c COOTBETCTBYHOLWMMN XapakTepuctTnukamm kMa
8.3.2 Cuctema BMpbICKMBaAHUA TON/IMBA HACOCOM
B.3.2.1.3 lpou3BognTenbHOCTb MM3 1* Ha 0AVH X0, UK LMK Hacoca npu MUH"1
Npv NOSTHOM BMPbICKMBaHUM UK AnarpaMmMa ¢ COOTBETCTBYHOLWMMM XapakTepnucTukamm
Mcnonb3yemblii MeToq: Ha agBuratene/Ha HaCOCHOM cTeHpae2*
B.3.2.1.4 OnepexeHune BNPbICKNBAHUA TOMAMBa
B.3.2.1.4.1 KpuBas onepexeHnsa BrpbliCKUBaHUA1L
8.3.2.2 MaTpy6KM cuCTeMbl BMPbICKMBaHUSA TON/IMBA
MM
MM
8.3.3 CucTtema BMNpbICKMBaHUA TonnanBa hOPCyHKOW
B.3.3.1.3 [aBsieHMe B MOMEHT OTKPbITUA" Un guarpamMmma C COOTBETCTBYIOLWMMN XapakTepucTukamu kMa
B.3.3.2.3 YacToTa BpaleHna B MOMEHT Havyasna cpabaTbiBaHUA NpW NOMHON Harpyske" MWH-'
B.3.3.2.4 MakcumarnibHasi YacToTa BpalleHus 6e3 Harpyskmn" MUWH-’
MUH*1

TOYKam, NN aKBMBaJZIeHTHbIE flaHHble
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8 3.3.2.5 MuHuMManbHas yactoTa BpaleHUs Ha Xo10cTom xoay "

8.3.4 Cwucrtema nycka xXo/n04HOro agsurartens
B.3.4.1 Mapka(n)

B.3.4.2 Twun (bl)

B.3.4.3 OnucaHwne

B.4 KnanaHHOe pacnpepesieHue

B.4.1 MakcumasbHbli XOQ4 KflanaHoB U yr/ibl OTKPbITUA U 3aKpbITUA, onpegensemMble NO OTHOWEHNIO K MEPTBbIM

B.4.2 VcxopgHble n/vinv perynmpoBoYHble 3a30pbl2*

11 Yka3aTb [0MYyCTUMOE OTK/IOHEHME.
2, HeHyXHOe 3a4epKHYTb.
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MpunoxeHune I
(o6a3aTenbHOE)

MpoTokoNn ncnelTaHna Tuna geuratens
C BOCN/1aMeHeHnemM OT cXaTua nnum cepun Tmnos ,quraTeneVl
KakK OTAe/ibHblX arperatos B OTHOLWEHUN Bbl6poca BpedHblX BeELWECTB

1 Mapka gBuratens
2 Twun (bl) aBUratens
2.1 CewmelicTBO ABUratenei
2.2 Twunbl, BKIKOYEHHblE B CEMENCTBO aBUraTenein

2.3 TMpoweawnii ucnbiTaHWii TMN gBUraTens Uan penpeseHTaTUBHbIN 06pasel, cemelicTBa gBuratenei
3 B cOOTBETCTBYHLUX C/Iy4assXx HAaMMeHOBaHWe 1 agpec YNosIHOMOYEHHOT0 NpeAcTaBUTeNst NpeanpusaTUA-U3roTo-
BUTENS

4 MaKkcuMasibHO A0MyCTUMOE paspexeHne BO BIyCKHOM KOMsekTope kMa
5 MakcvMasibHO [0MNyCTMMOe NMPOTMBOAAB/IEHNE B BbIMYCKHOM KOJI/1IEKTOPE KMa
6 MakcuManbHas fonycTumas MOWHOCTb, NOTpe6asieMas 06opyj0BaH/eM ABuUraTens:

NPOMeXyToyHas YacToTa BpaLleHns KBT
HOMUWHa/IbHasi yacToTa BpaleHns KBT

7 OrpaHuyeHUsi Npy NCNosib30BaHUU (€C/TM MEK TCS)
8 YPOBHU BbIGPOCOB Bpe/HbIX BELWECTB — 3HAUYEHWSA, NOSTyYEHHbIE MPU N3MEPEHNMN Ha K&X/0M U3 BOCbMU PeXVIMOB
ncnbITaHns:

coO /I(kBTuY)
CH___ /I(KBT 4)
NO, ----mmmmmmmmeeeeeee II(kBT-4)
BpeAHble yacTuLbl (kBT u)

9 [Buratenb, NnpeAcTaBfeHHbIN ANA UCNbITAHUA
10 MecTo npoBefeHns ucnbiTaHnsa
11 [aTta npoBefeHUs UCMbITaHUA
12 Homep npoTokosia ucnbiTaHnsa
13 [oKyMeHTbl: 3amno/IHEHHble HaAnexalmnm o6pa3omM 3K3eMN/IAPbI MO NPUTOXEHUAM A 1 6; YEPTEXMN U CXeMbI
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MpunoxeHue [
(o6a3atenbHoe)

Mpouegypa ncnbiTaHus

A.1 BeepgeHue

0.1.1 B HacTosAweM MPUIOXKEHUN ONWUCaH METOJ OMpeAeseHns BbIGPOCOB razoo6pasHbiX BPeAHbIX BELWECTB U
BpeAHbIX HacTuL, Bblae/iAseMbiX ABUraTeNs MU, NOANEXAWMNMU UCTIbITAHUIO.

[.1.2 VcnbiTaHne NPOBOAAT Ha ABUraTesie, yCTaHOB/IEHHOM Ha UCMbITaTe/IbHOM CTEHAE U COEAUHEHHOM CANHAMO-
MeTpoMm.

0.2 YcnoBusi ucnblitaHus

A.2.1 O6wue TpeboBaHNsA

Bce nokasaTesnin, oTHOCSLWMECH KOG beMY M 06 bEMHOM CKOPOCTM MOTOKA, PpacCCUMTLIBAIOT NPU TeMnepaType OKpyxa-
towero Bosayxa 273 K (0 -C) n atmoccepHom gasneHnmn 101.3 kMa.

A.2.2 YcnoBua ucnelTaHna gsuratens

[.2.2.1 WN3mepsatoT a6CconoTHYO TemnepaTypy Ta, K. Bo3gyxa, nocTynarlLero BgBuratesb, U cyxoe aTMocepHoe
pasneHuve psa. kMa. a napameTp/a paccunTbiBalOT No PopMynam:

- Ana asurateneii 6e3 HagayBa U C HaAAyBOM

- pns AgBuratesneil ¢ Typ6oHaaAyBOM U OXNaXAEHWEM WW 6e3 OXNaXAEeHUsi BMyCKAeMoro Bo3gyxa

[.2.2.2 [lelicTBUTeNIbHOCTb UCNbITAHUSA

YT106bI UCNbITaHNE 6bI/TIONPU3HAHOAENCTBUTENbHBIM. 3HAYeHUEe NnapamMmeTpa’” AO/KHO cocTaBnAaTL 0,96 £ /a s 1,06.

A0.2.2.3 ABuratenun c oxnaxgeHnem Bosgyxa

PernctpupyloT TemnepaTtypy oxnaxgatoleli cpeibl 1 TemnepaTypy nojaBaeMoro Bosgyxa.

[.2.3 Cucrtema nogayu Bosgyxa B Buratesib

[BuraTenb A0/XeH 6bITb 060py40BaH CUCTEMOl Mojaun BO3yxa, UMetoLl el BepxHee npejesibHOe 3Ha4YeHune orpa-
HUYeHUs nojayn Bo3ayxa, ykasaHHoe npeanpuaTUeM-u3roToeuTtenem A8 YNCTOro BO3AyX00UNCTUTENS B YCIOBUAX paboTbl
ABUraTens, KoTopble ykasaHbl NpeAnpuAaTEM-U3roTOBUTENIEM U KOTOPble 06ecneynBaloT MakCMMaslbHbI/i MOTOK BO3AyXa.

JonyckaeTcs ncnonb3oBaTb CUCTEMY A1 UCNbITAHUA ABUrateneli BHYTPEHHEro cropaHnsa npu ycsioBuK, Y4TO oHa
BOCMPOU3BOANT (haKTUYecKkne ycnoBusa paboTbl ABurarens.

[.2.4 BbinyckHaa cuctema gsurartens

cnbiTyeMblil gBuratens f0/HKeH 6bITb 060pyA0BaH BbINYCKHOW CUCTEMOW, MMetoLweli BepxHee npeaenbHoOe 3Haye-
HUWe NpoTMBO/AaB/IeHNA 0TpPa6oTaBLIMX ra3oB, ykasaHHOe NpenpuaTUeM-n3rotoBuTeniemM A8 yCrioBuil paboTbl ABuUraTe-
NA. Npu KOTOpbIX o6ecneynBaeTcs MakCumasbHaa ykadaHHast MOLWHOCTb.

A.2.5 Cucrtema oxnaxgeHus

CucTtema oxnaxaeHus gsuratens fos/HKHa UMeTb [OCTATOYHYIO MOLHOCTb 418 NoAAepXaHua HopManbHOW pa6o-
yeli TemnepaTypbl ABUraTens, ykasaHHol npeanpusaTUeM-u3roTtoBuTenem.

A.2.6 Cma3o4yHoOe macrno

XapaKkTepucTUKn CMas3o4yHOro mMacsa, UCnosib3yemMoro A5 UCMbITaHUA, AO/KHbI OblTh 3aperncTpupoBaHbl 1 nNpea-
CcTaB/fieHbl BMeCTe C pe3y/ibTataMn UCNbITaHUNA.

A.2.7 Tonnnseo ANA ucnblTaHua

TonnMBO A0/HKHO COOTBETCTBOBATb 3TA/IOHHOMY TOMN/IMBY, ONpeAesieHHOMY B NpuioxeHun E. LletaHoBOoe yncno n
coAepxaHue cepbl 3Ta/IOHHOrO TOM/IMBA, UCNOMb3YEMOTro ANA UCMbITaHUA, AO/KHbI 6biTh yKasaHbl B A.5.1.

TemnepaTtypa Ton/anBa Ha Bxofe B TOMMBHbIN Hacoc — 306 K — 316 K (33 ‘C — 43 ‘C).

.3 MpoBegeHne ncnblTaHnsa

A.3.1 MoaroToBKa GUAbLTPOB A/19 0T6Opa Npo6b

He meHee yem 3a 1440 MCNbITaHMA KaxXabli hunbTP (Napy hunbLTPoB (ganee — napy)) NoMewwarT B 3aKpbITYHO, HO
He oneyaTaHHyl0 Yallky leTpu, KOTOpyto, B CBOIO ouvepe/b, MOMeLLaloT A8 KOHAULVNOHMPOBAaHUSA B Kamepy ANS B3Be-
WMBaHMA. B KOHLe nepnoja KOHAULNOHNPOBAHUSA KaXAblii (hnnbTp (Napy) B3BeLIMBAIOT U PErMCTPUPYIOT 06LLyt0 Maccy,
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3aTeM hunbTp (Napy )XpaHAaT B 3aKpbITON Yaluke MeTpu unun a hunbTpoepxaresie 40 TeX NOP. NOKa OM He MOHaA06UTCA AN1A
nenbiTaHus. Ecnn ounbTp (Napy) He UCNONb3yOT a Te4eHUe 8 4 nocsie ero U3BJieYeHUs U3 Kamepbl A5 B3BELWMBaHUS, TO
hunbTp cnepgyeT BHOBb B3BECUTb NMepes NCMNO/b30BaHUEM.

[.3.2 YcTaHOBKa M3MepuTesnibHOro o6opyaoBaHns

MNpu6opbl NNPO60OTEOPHUKN YCTaHABINBAOT B COOTBETCTBUMN C TPEGOBAHUAMY MHCTPYKL MU N0 3KcnayaTaymu. MNpm
1MCNob30BaHUN cMCTeMbl pa3baBsieHMs1 MOSTHOTO NOToka ANA pas6aBneHns oTpa6oTaBLWMX ra3oB KCUcTemMe npucoean-
HAIOT BbIBOASILLYIO TPYOY rAyLnTens.

[.3.3 BkitoyeHue cucteMbl pa3baBneHnsa u gsuratens

BkntovaloT cuctemy pasbaBneHus u ABuraTenb, KOTOPbI/i pa3orpeBatoT 40 TEX NOP, NOKa TemnepaTtypa 1 jaBrieHne He
CTabuN3NpyTCSA NPU NOJSIHOM Harpy3ke 1 HOMUHa/IbHOW YacToTe BpaweHus (4,.3.6.2).

0.3.4 PerynupoBaHue koaddpunuyneHta pazbaBsneHns

NMpoBOAAT BK/OYEHME M NPOFOHKY CUCTEMbl O0TGOpa NPo6 ANCNEPCHbIX YacTuUL, B XO/IOCTOM pexumMe A5t MeToga C
1“cnonb3oBaHWeM oAaHOro hunbTpa (thakyNbTaTUBHO A5 MeTofa C UCNOSIb30BaHMEM HeCKO/IbKUX hunbTpoB). Mcxoa-
HbliypOBeHbAMNCNEPCHbIXHACTULPa36aBNAOLWEroBo34yXaMoXeT6blTboNpeAeeH NyTeM NponyckaHnsa pastasnistoLLero
BO3Jyxa4Yepe3 unbTpbl AN BPeAHbIXYacTul,. Ecnm ncnonb3ytoT oThnAbTPOBaHHbIN pazGaBnstowmii Bo3gyx, To 04HO U3Me-
peHVe MOXHO NPOBOAUTL B /II060€ BpeMs: 0. B TeUEHWE UK nocrie ucnbiTaHus. Ecnv pas6aBnsiowmii Bo3ayx He punbTpy-
I0T. TO U3MepeHNsI NPOBOAAT He MeHee Tpex pa3 — Moc/ie BK/IOYEHUS, [0 OTK/IIOYEHUSA 1 B MOMEHT, COOTBETCTBYHOLNIA
npn6AnM3nNTEeNbLHO cepeanHe LMKIa, a NoslyYeHHble 3HAYEHUS YCPeaHSIoT.

Pa36aBnsAwowWwmii BO3ayx peryimpytoT Takum 06pasom, 4To6bl NoMy4nTb MakCUMasibHY0 TemnepaTypy uibTpytouei
nosepxHocTn 325 K (52 °C) nnm Huxe B Kaxaom pexunme. O6wunii koaphpuuymneHT pasbasneHnsa fOMKEH COCTaBNAATb He
MeHee 4. [1na meToAa CUC/0b30BaHeM O4HOT0 hunbTpa B UAbTPe NoA4epXMBaloT NOCTOAHHOE COOTHOLLEHNe pacxoaa
noToka npo6 iomacce 1 pacxoga pasbaBfieHHbIX 0TPa6oTaBLUMX ra30B NOMACCE A5 CUCTEM C NOJIHLIM MOTOKOM BO BCEX PEXU-
Max. 3TO COOTHOLWEHNE MacC A0/HKHO HaX0AUTbLCS Bnpegenax X 5 %. 3a ucknoyeHvem nepsbix 10 € B KaXA0M pexume ans
CUCTEM, HE MEIOLLMX PeXMMa XON0CTOi NPOroHkW. [ins cuctem pasGaB/ieHUs YacTu NOToKa B c/lyvae NpUMEHEHUst MeTo-
Aa. npegycmaTpuBaloLLero ncnosib3oBaHne 0AHOro huabTPa, MaccoBbIli pacxof NoToka B punbTpe J0/KeH GbiTb MOCTO-
SIHHbIM B Npegenax + 5 % B KaXA0M pexume, 3a UCKIoUeHNEM nepBbix 10 ¢ B KAXA0M pexumMe A5 CUCTEM, HE UMEILW X
pexnma Xos0CTON NPOrOHKK.

[Ons cnctem KOHTpons KoHueHTpauum COr uan NOX B Havasie 1 B KOHLE KaxX0ro UCnbiTaHnsa NpoBOAAT U3MepPeHMe
cogepxaHusi C02 nnn NOXx B pasbaBnstolwem Bo3gyxe. 3Ha4YeHUs hOHOBOV KoHUeHTpaumum C02 nnn NOX B pas6aB-
nsolWeM Bo3ayxe 40 U Nocsie NPoBeAeHUss UCMNbITaAHUA A0/DKHbI HaxoAnTbcA B npegesiax 100 MaH'1uam 5 mnH-1 cooT-
BETCTBEHHO.

Mpy Ucnosb3oBaHWMM CUCTEMbI aHaNM3a pastaB/ieHHbIX 0TpaboTaBLUNX ra30B COOTBETCTBYHOLLYO (DOHOBYHO KOHLEHTpa-
Lo onpegensoT nyTem oTBoga Npob pasbasnsiowero Bosgyxa B kamepy A5 npo6 B TeHeHWe BCEro UCMbITaHUS.

MocTosiHHYO (He a kKamepe) (POHOBYIO KOHLEHTPALUIO MOXHO U3MePSITb He MeHee Tpex pa3 — BHauvasie, KOHLUE U B
MOMEHT, COOTBETCTBYOLWNIA NPUGIN3NTENBHO Ce peAnHe LUMKIa; NoNyYeHHble 3Ha4YeHUsA ycpegHAoT. Mo 3asBke npeanpus-
TUSA-U3rOoTOBUTENSE U3MepeHne POHOBOW KOHLLEHTpaLMM MOXHO He NPOBOAUTb.

A.3.5 NMosBepka aHanusaTopos

AHannsaTopbl BbIGPOCOB yCTaHABANBAKT Ha HY/1b U NMOBEPSIOT.

A.3.6 Unkn ncnbeitaHna

[.3.6.1 VcnbiTaHne gBUratens Ha AMHaMOMETPUYECKOM CTeHAEe NPOBOAAT B COOTBETCTBUM C YKa3aHHbIM BTabn-
ue A.1 yMKIOM, COCTOSALWNM M3 BOCbMU PEXMMOB:

Ta6nunuya A1

Howmep pexviva YacTtoTa BpaLleHusa Harpyska. % KoachchuupmeHT BecomocTu pexuma
1 100 0.15
2 75 0.15
HomuHanbHas
3 50 0,15
4 10 0.1
5 100 0.1
6 MpomexyToyHasn 75 0.1
7 50 0.1
8 MWHUManbHbI XON0CTOM Xo4, - 0.15
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[.3.6.2 MoparoToska gsuratens
Pasorpes pgsuratens npoBOAAT NPV HOMWHANIbLHOM YacToTe BpaleHWs W NOMHON nogaye TonaueBa ANA ctabu-
nv3auum napameTpoB ABuUratesisi B COOTBETCTBUM C UHCTPYKLMen NpeanpusaTUA-U3roToBuTens.

MpumedyaHune — Mepunos NOATOTOBKM ABUTaTesnis AO/KEH TaKKe UCKII0YaTb BO3MOXHOCTb B/IVSIHUSA OT/TIOXKEHWIA
B BbIMYCKHOW cuCTEMe B XO4e NpeAblayLiero ncrbitaHus. MiMeeTcs Takke o6s3aTe/lbHbI Nepros cTabunMsauum mMexay pe-
XMMaMun UCMbITaHNA, Lieflb KOTOPOro — CBECTU K MUHUMYMY B3aUMHOE B/IMSIHUE PEXUMOB.

0.3.6.3 NocnepoBaTeNnbHOCTb NPOBEAEHNA UCNbITAHUA

MpucTynatT K nocnefoBaTe/IbHOMY NPOBEAEHUIO UCMNbITaHUA. VIcnbiTaHMe NPOBOAAT B NOPsiAKe CNeJOBaHNSA PeXu-
MOB (OT NepBOro A0 BOCbMOrO), yka3aHHbIx a [.3.6.1.

B TeueHVe kaxAoro pexuma LukAa UCMbITAHWA NOC/e NepBOHAaYa/IbHOr0 NepexoAHOoro nepuoga OTK/IOHEeHUe oT
YCTaHOB/IEHHON 4acTOTbl BPaLWeHUs AO/DKHO HaxoAuTbCsA B npegenax = 1 % HOMUHaNbHOW 4acTOTbl BpaleHUs Win
S 3 MUH'1B3aBMCMOCTUN OT TOTO, KAKOe 3Ha4YeHne 60/blue, 3a UCK/TIOYEHNEM MUHUMasIbHOM YacTOTbl BpPaLleHUs X010CTo-
ro xo/a, 3HaueHne KoTopoi [O/KHO 6bITb B NpeAenax OTKIOHEHWUNA, YKa3aHHbIX NpeAnpuaTueM-nsrotosmtenem. OTK/I0HeHne
OT yKa3aHHOr0 KpyTALWEero MOMeHTa f,0/KHO 6bITb TakUM, 4TOObI CpeHee 3HaYeHNe B TeHeHne nepmoga n3mepeHuii Haxo-
Aunock B Npegenax £ 2 % HanboNblIero 3HavyeHUs KpyTALLero MOMeHTa Npu COOTBETCTBYHOWEM CKOPOCTHOM pexume.

[ns kaxaoro pexuma Heo6xoAnMMO OTBOAUTL He MeHee 10 MuH. Ecnu npu ucnbiTaHumn ABuratens Tpebyertcsa 6onee
AnuTenbHbI Nnepynoj otéopa Npo6 A8 NOAyYeHUs 4OCTaTOYHOW MacChbl BPeAHbIX YacTul, Ha nsMmepstolem hunbTpe, T0
ANNTENbHOCTb UCMbITAHUA MOXEeT OblTb yBe/IMYeHa Ha He06X0AMMbIi MPOMEXYTOK BPeMeHU.

[ANnNTeNbHOCTb pexnma pPerncTpupyroT B NPOTOKO/Ie UCMbITaHUSA.

KoHueHTpauuy BpeAHbiX BelwecTB BOTpaboTaBLMX ra3ax A0/HKHbl 6bITb M3MeEPEeHbl, N UX 3HAYEHUS J0/KHbI ObITb
3aperncTpupoBaHbl B TeYEHUE NOCNeAHUX 3 MUH pexuma.

3aBepleHne oT60pa Npo6 BpeAHbIX YaCTUL 4O/KHO COBMaAaTh C3aBeplueHeM n3MepeHns ra3oo6pasHbliX BbIGPO-
COB M HEe O/KHO HauYMHaTbCA paHee AOCTUXEHNA cTabunnsaummn paboTbl 4BUratenss B COOTBETCTBUM C UHCTPYKUUen
npeanpuATUNA-N3roTOBUTENSA.

TemnepaTypy Ton/vMBa MU3MeEpPAOT Ha BXOAe B TOM/MBHbIA HAcoOC WM B COOTBETCTBMM C WHCTPYKUMel npea-
NpUATUA-N3TOTOBUTE/SA. MPUYEM MECTO U3MEPEHWS PernucTpupytoT.

[.3.6.4 TlMoka3aHusA rasoaHanmsartopa

MokasaHnA rasoaHann3aTopa PerncTpupyoT C MOMOLLbIO SIEHTOYHOrO camMonucLa Uin 3KBMBaSIEHTHOWN CUCTeMbI
perncTpaumu gaHHbix, npuyem oTpaboTaBLUMiA ra3 4O/MKEH NPOXOAUTL Yepes razoaHanm3aTopbl No kpaliHeli Mepe B TedeHne
nocsieAHUX 3 MUH Kaxaoro pexuma. Ecnm gna nsmepeHus paspexeHHbix CO n C02 ncnonb3yetca kamepa Ans npob
(cm. 1.4.4 pononHeHnsa 1k npunoxeHuto [l). Tonpoba foskHa 6bITb OTO6paHa BKaMmepy B TedeHne nocnegHnX 3 MUH Kaxgo-
ro pexuma, npoaHann3npoBaHa, U pesysibTaTbl aHann3a f0o/KHbl 6bITb 3aperncTpupoBaHsbl.

[.3.6.5 OT60p Npo6 BpeAHbIX YacTuy,

OT60p NPO6 BpeAHbIX HaCTUL MOXeT 6bITb NPpOBeAEeH N0 METOAY C UCNO/Ib30BaHNEM OAHOTo dubTpPa AN No MeTo-
AY C UCNOJIb30BAHWEM HECKO/IbKUX (hunbTpoB (cM. 1.5 gonosHeHnsa 1 K npunoxenuto [).

MockonbKy pesynbTartbl 0T60pa NPo6 3TUMU MeTo4aMu MOFYT HECKO/TbKO OTINYaTbLCA A4PYr OT ApYyra, TO NPUMEHEH-
HbIi MeTOA yKasblBalOT BMeCTe C NOJlyYeHHbIMUN pe3y/ibTataMu.

AnAameTogacncnonb3oBaHneMogHOrounabTpa KO3 PULMEeHTbI BECOMOCTU KaX40ro pexmnma, ykasaHHble Bnpo-
ueaype uukia ucnbliTaHus, AO/KHbI ObITb y4TeHbl Npu oT6ope Npo6 NyTem peryiMpoBaHUsA pacxoga notoka npo6 u (unwu)
BpemeHn ot6opa Npo6 COOTBETCTBEHHO.

Mpo6bl criegyeT oT6MpaTb Kak MOXHO NO3Xe B TeYeHUe KaxAoro pexuma. Bpemsa ot6opa npo6 40/1KHO coCcTaB-
NATb He MeHee 20 ¢ ANA MeToAa C UCNONb30BaHMEM OfHOro hnnbTpa U He MeHee 60 ¢ AnA mMeTofa C UCMONb30BaHMEM
HECKONIbKNX (OUNbTPOB. [N CUCTEM, HE MMEIOLLUX PeXrnma XOS0CTON MPOroHKW, Bpems 0T60opa Npo6 Ha Pexum A0J/HKHO
cocTaB/ATb He MeHee 60 ¢ 4N MeToAa C UCMOSIb30BaHNEM OAHOTO UM HECKO/IbKUX (DUNbTPOB.

[.3.6.6 YcnoBus paboTbl gBuratens

YacToTy BpaleHns ABUraTesns, HarpysKky, TemnepaTtypy Bo3zyxa Ha BMycke 1 NOTOK OTpa6oTaBLUNX ra30B U3MepsatoT
ANA KaXA0ro pexuma nocne crabununsaunm paboTbl ABuratens.

Ecnv nuamepuTb NOTOK0TPaboTaBLIMX ra3oB UMW pacxo Bo3Ayxa, MOCTynaloLwero B 30Hy ropeHuns, a Takxe notpe6-
NeHve ToNAnBa HEBO3MOXHO, TO 3HAYEHUS 3TUX NOKasaTesieil paccUnTbIBalOT, NPUMEHAA MeTo OnpeAeneHns cogepxa-
HUA yrnepoga v kucnopoga (cMm. 1.2.3 gononHenusa 1 k npunoxenuio ).

No6ble 4ONONHUTENbHbIE flaHHble, HE06X0AUMbIe AN pacyeToB, perncTpupyoT (cm. 1.1 n 1.2 fononHeHnsa 3 K npu-
noxexuo ).

[.3.7 NMoBTOpHas noBepka aHanNN3aTopoB

Mocne npoBefeHNA UCMbITAHUA MO ONpeesIeHNto BpeHbIX ra3oo6pasHbiX BbIGPOCOB 0TpaboTaBLWUX ra3os ANs
NOBTOPHOI NOBEPKW UCMO/b3YIOT HY/1€BOM MOBEPOYUHbIV ra3 1 TOT Xe KannbpoBOYHbIl ra3. PesysibTaTbl UCNbITaHWIi cunTaloT
npUemMsIEMbIMU, ECIN PACXOXEeHNe MexXAy ABYMS 3Ha4YeHUAMU M3MepPEeHHbIX NokasaTesnel coctaBnsetr meHee 2 %.
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AononHeHuve 1
(o6a3aTenbHOE)

Mpoueaypbl NpoBeAeHNS U3MepPeHUn n oT6opa npob

1 [ns n3mMepeHuUs cofepxaHus BpeAHbIX BelecTB, BblAeNseMblX ABUratenem, npefocTaBieHHbIM A8 UChbiTa-
HUSA. NPUMEHSIOT MeTOAbI, ONNCaHHbIe B AOMNOJIHEHUN 4 KNPUIoXeHUtO [l. B HuxXecneayowWwmx NnyHKTax npMBeAeHo onuca-
HNEe peKOMeHyeMblX aHa/TMTUYEeCKNX CUCTEM A1 BbIGPOCOB ra3oo6pasHbix BpeHbix BelecTs (1.1) n pekoMeHayeMblx
cucTtem pasbaBneHns n oT6opa BpegHbIx yacTuy (1.2).

1.1 Cneuyucpukaumm guHamomeTpa

Ana npoBeAeHUst uukna ucnbiTaHus no f,.3.6.1 Mcnonb3yoT AMHAMOMETP AN UCMbITaHUS ABUrateneli c cooTse-
TCTBYIOLWMMY XapakTepuctukamu. Mpuéopbl ANS M3MepeHns KpyTsiliero MOMeHTa U 4acToTbl BpalleHUsi fO0/DKHbI NO3BO-
NATb U3MEPSITb MOLHOCTb Ha BaUTy B3afaHHbIX Npegenax. MoxeT noTpe6oBaTbCA NPOBeeHNE AOMNO/THUTETbHbIX PACYeTOB.

TOYHOCTb U3MepUTeNbHbIX NPUGOPOB A0/XKHA GbITh Takoid, 4TOObI OHa He npeBbllWana MakCUManbHO AOMNyCTUMble

OTK/IOHEHUS, yKa3aHHble B 1.3.
1.2 Pacxop oTpaboTaBlWnNX ra3oB

Pacxopg oTpaboTaBlwunx ra3oB onpeaenstoT 0O4HUM U3 MeTOA0B, yka3aHHbIX B 1.2.1—1.2.4.

1.2.1 MeTopa HenocpeacTBEHHOIO N3MepeHus

HenocpepgcTBeHHOE n3MepeHMe pacxosa oTpaboTaBLINX ra30B BbIMNO/IHAKOT C MOMOLLbIO pacxofoMepa UIn aKBUBa-
NEHTHOW n3mepuTenbHoli cuctemsl (Mogpo6HO cm. MCO 5167 [2)).

MpumeyaHne — HenocpeACTBEHHOE U3MeEPEHME pacxofa BpeAHbIX ra3006pa3HbiX BelecTB ABASETCA CNOX-
Holi 3apayveil. CnegyeT NpUHMMAaTh Mepbl NPefOoCTOPOXHOCTU ANA YCTPAHEHUS NOrpeLHOCTel N3MepeHns, Kotopbie BeayT
K UCKaXEHWI0 3Ha4yeHnli BbIGPOCOB.

1.2.2 MeTopg U3MepeHNa pacxoga Bo3gyxa n Tonnvea

Mcnonb3yloT pacxofoMepbl BO34yXa v TON/IMBA, NOrPeHOCTb KOTOPbIX ykasaHa B 1.3. Pacxop oTpa6oTaBLUMX ra3oB
paccuuTbiBalOT cnegyrowmm o6pasom.

AEXMV * Mairw * *'puEl *ANA macckl BNaxHbIX oTpaboTaBLMX ra3os)

mnn
Nexhd = *airw — 0.766 6 FUEL (415 o6bema cyxux oTpaboTaBLUNX ra3oB).

mnn
KgxHw = *airw * ®,746” fuel (ana 06beMa BNaxHbIX 0TpaboTaBLIMNX ra3os).

1.2.3 MeTog onpejesieHus coaepxaHus yrnepoga

PacueT maccbl oTpaboTaBLIMX ra3os No NoTpebeHnto ToNMBa € UCNoNb30BaHMEM MeToa onpejesieHns cogep-
XaHua yrnepoga npuseAeH B AOMNOSIHEHUN 3 K MPUNOXEHNIO [.

1.2.4 CucTtema pasbaB/iieHUs NOSTHOTO NOTOKa oTpaboTaBLlWUX ra3os

Mpun ncnonb3oBaHMN cMCTeMbl pa3baBieHUs MOIHOrO NoToka o6LWunii pacxoa oTpaboTaBwmx razos GTOTIrt, FTa T
n3mMepsaT c noMowbio PDP nan CFV (1.2.1.2 gonosiHeHns 4 KNpuaoxeHuto [1). MNorpewHocTs N3MepeHuns o/1XHa cooTBe-
TCTBOBaTb TpeboBaHUAM 2.2 AONOMHEHUA 2 K NnpuoxeHuto [.

1.3 MorpelwHocTb

KannbpoBka BCex namepuTenbHbIX NPUG0OPOB A0/1KHA COOTBETCTBOBATb TPe60BaHUAM HaLMOHaNbHbIX (MeXAayHa-
POAHbIX) CTaHAAapPTOB, a Takxke cnegywmm Tpe6oBaHusam ( Tabnuua f.2):
Tab6nwnuya A2

AonycTtumoe

JonycTumoe OTK/IOHEHNE
OTKNOHEeHMe B WHTepBan kann6poBsku,
N3mepsaemas BennynHa OT MakcumanbHoro
COOTBETCTBUU C mec
3HaueHus
NCO 3046-1 (1)
1 YacTtoTa Bpau,eHus 2% 2% 3
2 KpyTawuit MomMeHT +2 % £2% 3
3 MowHoCTb +2% » 23% —
4 Pacxop Tonnusa 2% 1> +3 % 6
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OkoHyaHue Tabn. 4.2

JonycTMmoe OTK/IOHeHVe Honyctumoe
OTK/IOHEHVE a NHTepBan Kanméposkn
N3mepsiemasi BenumnHa OT MakCMMaslbHOro
SHaMEHN COOTBETCTBUN C blec
NCO 3048-1 (1]
5 YpgenbHbIi pacxos Tonavea — X 3% —
6 Pacxop Bo3gyxa s2%" X 5% 6
7 Pacxop oTpaboTaBlMX rasos rd4d %’ » — 6
8 Temnepartypa oxsiagutens x 2 K +2 K 3
9 Temnepatypa macna x 2 K + 2K 3
10 OJaBneHwne oTpaboTaBLUMX ra3oB +5% X 5% 3
11 Pas36aBneHne Ha BXOLHOM OTBep-
CTUM KOJIeKTopa +5% X 5% 3
12 TemnepaTtypa oTpaboTaBlUNX ra3os + 15K + 15K 3
13 TemnepaTtypa nogasaemoro so3ay-
xa (Bo3A4yXx, MNOCTyNaLWmnii B 30HY rOpeHuns) x 2K + 2K 3
14 ATmoccpepHoe gaBneHune +0.5% x 0.5 % 3
perncTprvpyemoro
3HayeHunsa
15 BnaxHOCTb MojaBaeMoro BO3gyxa
(oTHOoCUTENbHASA) +3% 1
16 Temnepartypa Tonnmea x 2K x 5K 3
17 TemnepaTypa B CMeCUTE/IbHOM Ka-
Hane + 15K — 3
18 BnaxHoOCTb pa3baBnstoLLero Bo3ay-
xa +3% - 1
19 Pa36aB/ieHHbIA MOTOK oTpa6oTaBs- X 2% 24 (4aCTUYHbIN
LINX ras3oB perncTpupyemoro - pacxop) (NosiHbIn
3HayeHus pacxopn)2'

11 PacueTbl BLIGPOCOB OTPabOTaBLWINX ra30B B HEKOTOPbIX C/lyvasx oNnMpatTCa Ha pasHble MeToAbl M3MepeHns
1 (Mnun) npoBeAeHNs pacyeToB. V3-3a orpaHMYeHHbIX 06LWMX AONYCKOB ANA pacuyeTa Bbibpoca oTpaboTaBLUNX ra3oB
AONYCTUMblE 3HAYEeHUSA HEKOTOPbIX MapameTpoB, WUCMOMb3YyeMblX B COOTBETCTBYHOWMUX YPaBHEHUSAX, AO/KHbI ObITb
MeHblUe, YeM [O0MNyCTUMble OTK/IOHEeHUs, npusegeHHble B UICO 3046-3 J3J.

2) CucTeMmbl C NO/HBIM NOTOKOM — MOPLUHEBOI Hacoc CV'S nam Tpy6ka BEHTYpUM C KPUTUYECKUM pPacxofoM — Ka-
NVBPYIOT Nocse nepBoHavasibHOM YCTaHOBKM B TEYEHWE OCHOBHbIX onepauunii no yxogy uam no Mepe Heo6xoA4MMOCTH,
KaK ykasaHo B cucteme nosepkun CVS. onvcaHve KOTOpoi npvBeAeHo B 1.4 4OMNOMHEHUS 4 K Nnpunoxenuto [.

14 OnpepgeneHne raz3oo6pasHblX KOMNOHEHTOB

1.4.1 O6wue cneyndukaumm razoaHannsaropa

[vnana3oH nsmepeHus rasoaHann3aTtopos A0J/1KeEH ObITb TaKUM, 4TOObl 3HAYEHNEe KOHLEHTpauun Haxoauiock oT
15 % fo 100 % nosHOW WKanbl.

Ecnu Bcs wkana coctaBnseT 155 MaH"1 (unn mnH-1 C) nam MmeHee Uamn ecam UCNoNb3yT CYHUTbIBaAlOLLME CUCTEMBI
(KOMNbIOTEPDI, HAKONUTENN AaHHbIX), KOTOpble 06/1adaT TpebyeMoi TOUHOCTLIO U pa3peluarolasi CNnocoO6HOCTb KOTOPbIX
cocTaBnsieT He MeHee 15 % NOoHOI WKanbl, TO NPUEMIEMON TakXe CUMTAIT KOHLeHTpaLuuo meHee 15 % NOHOW WKasbl.
B aTom cnyyae Heo6xoanma fONOSTHUTENbHAs KanubpoBka Ana o6ecneyeHnss TOHHOCTU KaZIMGPOBOYHbIX KpuBbIX (1.5.5.2
[OMOTHEHNA 2 K NpuaoxeHuio ).

YpoBeHb 3N1eKTpOMarHuTHoli coemectumocTtn (EMC)o6opyaoBaHmns A0NKeH 6bITb TAaKUM, YUTOGbLI AONOSTHUTEIbHbIE
norpewHocTn 6bINn cBeAeHbl K MUHUMYMY.

1.4.1.1 ToOrpewHoOCTb U3MepeHns

O6wWwan NorpewHOCTb N3MEPEHNSA, BKIKOYAA NepekpecTHY YyBCTBUTENbLHOCTbL K Apyrum rasam (cm. 1.9 gononHe-
HUA 2 KNpUIoxeHuto [1). He Ao/MKHa NpeBbIWwaTh + 5% perucTpupyemoro 3HadyeHnsa nnm 3.5 % nosiHoi Wwkanbl B3aBUCMMOC-
TN OT TOro, Kakoe 3HayeHuWe MeHble. 1NA KOHueHTpauum meHee 100 MAIH-1 MNOrpewHOCTb W3MEPEeHUs He [AO0JIKHa
npesbiwartb 4 MAH'L
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1.4.1.2 MNoBTOpPsEMOCTb pe3ynbTaTtoB

MoBTOPAEMOCTb, ONpeAeneHHas «eKcTaHgapTHOe OTK/I0HeHWe 10 nocnegoBaTesibHbIX MOKa3aHWii Ha COOTBETCTBY-
IOWKNIA KaNMBPOBOUHbIN ra3. yBesiMyeHHoe B 2.5 pasa, He J0/KHa NpeBblwaTh * 1% KOHLEeHTpauuu NosHOoM Wwkanbl Ans
Kaxaoro gvanasoHa Bblwe 155 MaH"1 (nnm MaH"1C) nnm £2 % kKaxgoro gnanasoHa Huxe 155 maH"1(unmn mnn-1 C).

1.4.1.3 LlWym

MakcumanbHas 4yBCTBUTE/ILHOCTb aHanu3aTtopa Ha Hy/1eBOW MOBEepPOYHbI/i UAN KanNMGpPOBOYHbIN ra3 B TeveHue
nto6oro nepuoga B 10 ¢ He Ao/KHA NpeBbiWwaTh 2 % MOJHOW WKasibl Ha BCEX MCMOMb3yeMblx Anana3oHax

1.4.1.4 CwmeweHune Hynsa

CMelleHMe HyNA B TeYeHe nepnoaa B 14 40/KHO COCTaB/IATL MeHee 2 % MOJIHOM WKasibl Ha CAMOM HU3KOM UCMOSb-
3yeMoM AgmnanasoHe. HyneByto 4yBCTBUTENIbHOCTb ONpPeAesAoT KaKCPegHIO HyBCTBUTE/IbHOCTb, BK/IOYas LWYM Ha Hy/1eBOo
NOBEPOYHbIN ra3 B TedeHne 30-CEKyHAHOro nHTepsana.

1.4.1.5 Kann6poBOo4HOE CMelleHne

KannbpoBo4yHOe CMeleHne B TeyeHne nepnoaa B 14 40/KHO COCTaBNATb MeHee 2 % NOIHOW WKa/ibl Ha CAMOM HU3-
KOM MCnob3yemMom AnanasoHe. KanmbpoBOUHbIli UHTepBas onpeaensioT Kak pasHULY KaIM6POBOYHON HyBCTBUTENIbLHOCTUN
M HY/1eBOI HyBCTBUTENILHOCTU. KaMBGPOBOUHYIO YYBCTBUTENIbLHOCTL ONPEAEeNnsAloT KAKCPeAHIO YYBCTBUTENIbHOCTb, BK/1IO-
Yas WyM. Ha KaIM6pOBOYHbINA ra3 B TeyeHne 30-CeKyHAHOro nHTepBana.

1.4.2 Cyuwkarasa

dakynbTaTMBHOE YCTPOMCTBO A/1A CYLIKMX ra3a (yaaneHns Bofbl U3 Npo6bl >40/1KHO OKa3biBaTb MUHUMa/IbHOE BO3-
AelicTBMe Ha KOHLEHTpauuio namepsieMblx ra3os. Cyllika C NOMOLbIO XMMUYECKUX CPefCTB Henpuemaema.

1.4.3 TazoaHanunsatopsbl

B 1.4.3.1— 1.4.3.5 HacTOALWEro40MN0/THEHNSA U3/TOXEHbI NCNO/Ib3YeMble MPUHLMMBI M3MepeHus. NMoapobHoe onuca-
HWEe CUCTEeMbl U3MEPEHMNS NMPUBEAEHO B AOMOSTHEHUN 4 K NPUAOXeHUIo [.

V3mepsiemMble rasbl aHaIM3MpPYT C NOMOLLbIO YKa3aHHbIX HUXe nNpubopos. [Nsa HenuHeliHbIX razoaHann3aTtopos
[0MNycKaeTCcs UCMNOMIb30BaHMe NIMHENHbIX Lenei.

1.4.3.1 AHanus cogepxaHus okcmga yrnepoga CO

[ns aHanusa cofepxaHus okcupa yrnepoga NPYMEHAIOT razoaHann3artop HeAMCNepCUOHHOTo UHpakpacHoOro
NDIR a6cop6unoHHOro Tuna.

1.4.3.2 AHanus cogepxaHua guokcuga yrnepoga C02

[Ana aHann3acofepxaHus Auokcuaa yrnepoga npuMeHsatoT ra3oaHann3atop HegMCnepCcnMoHHOro nHppakpacHoro
NDIR abcop6unoHHOro Tuna.

1.4.3.3 AHanus cogepxaHus kucnopoga 0 2

Ana aHanun3a coAepxxaHna Kucnopoga NPUMEHAI0T aHann3aTop Tuna napamarHMTHoro getektopa PMD wnaum gatuuk
C MCNONb30BaHMeM AMoKcuAa LUMPKOHUA 2ROO, unu anekTpoxumMmnyeckuii gatunk ECS.

1.4.3.4 AHanuns cogepxaHusa yrnesogopogos CH

Ana aHanusa cogepxaHus yrneBo4opoaoB NPUMEHSIOT ra3oaHasin3aTop Tuna HarpeBaemMmoro nJiameHHO-MoHn3a-
UMoHHoro getektopa HFID. cocToAwni n3 getektopa, knanaHos, CUCTEMbl TPY60ONPOBOAOB U T. A.. HAarpeBaeMblii Takum
o6pa3om, 4To6bl NogaepXxnBaTb TeMnepaTypy rasa Ha ypoBHe (463 + 10) K [(190 + 10) 'C).

1.4.3.5 AHanus cogepxaHus okcugos B3ota NOX

[ns aHann3a cofepXxaHusa OKCUAO0B a3oTa NPUMEHSIIOT razoaHasin3aTop Tuna XxeMuJItOMUHECLLEHTHOTO AeTeKkTopa
CLD wunu HarpeBaeMmblii XeMUIIOMUHECLEHTHbIV feTekTop ¢ npeo6pa3sosatenem NO02/NO. ecnv namepeHnsa npoBoAAT Ha
cyxoli ocHoBe. Ecniv nsamepeHuns NPOBOAST Ha BIaXHOV OCHOBe, TO ucnosb3ytoT HCLD ¢ npeo6pa3oBaTenem, Nogaepxu-
BalowWmMm Temnepartypy Bblwe 333 K (60 °C), un ecnu cobnogaoTca ycnoBusa npoBepkn Ha c6oii no soge (1.9.2.2 pononHe-
HUA 2 K NnpunioxeHnto [).

1.4.4 OT60p Npob BbIGPOCOB razoobpa3HbliX BpeAHbIX BeWeCcTB

Mpo600T60PHUKY A5 rTa3006pa3HbIX BPEAHbIX BELWECTB yCTaHaBNMBaOT HA pacCTOAHMUM He MeHee 0.5 Munu Ha pac-
CTOSIHUM Tpex AnamMeTPOB BbIMyCKHOW TPyGbl B3aBUCUMOCTW OT TOr0, Kakoe 3HayeHue 6oblue, nepes BbINyCKHbIM OTBEpP-
CTMeM CUCTEMbl BbINycka OTpaboTaBLIMX ra3oB, €C/IM BO3MOXHO, U AOCTaTOYHO 6/1M3KO K ABUraTento, ANs8 TOro 4Tobbl
TeMnepaTypa oTpaboTaBLUMX ra3oB B NPO600OTOOPHMKE cocTaBnsna He meHee 343 K (70 *C).

[na vcnblTaHWs MHOTOLM/TIMHAPOBOTO ABUTraTeNs, UMeoLLEero BbIMyCKHOM KOM/TeKTOpP, BXO4 NPO0600T60PHMKA NoMella-
0T Ha JOCTATOYHOM YyJasieHUn Takum obpasom, 4Tobbl Npoba oTpaxana cpefHuin BbIGpoc oTpaboTaBLUNX rasoB U3 BCeEX
UMANHAPOB. B MHOTOLMMHAPOBLIX ABUTaTeNAX C HECKOIbKMMMW BbIMYCKHbIMW KOJI/1IeKTOpamu, Hanprumep V-o6pasHblii ABU-
ratenb. paspellaeTcsa oTéupaTb NPOBY M3 KaXK40r 0 BbIMYCKHOTO KOJI/1eKTOPa OTAEe/bHO U pacCcUnTbIBaTh CpefHUl BbIGPOC oTpa-
60TaBLWKNX ra3oB. MoryT 6bITb NPYMEHeHbI ApYyr1ne MeToAbl, EC/IN A0KAa3aHO NX COOTBETCTBUE BbIEYNOMSAHYTbIM METOoAaM
[na pacueta BbIGPOCOB ra3oo6pa3HbIX BpefHbIX BeWwecTB cnegyeT MCNoAb30BaTb 06WMii pacxos oTpaboTaBLlMX ra3oB Mno
macce.

Ecnu Ha cocTaB oTpaboTaBLUNX ra30B OKasbliBaeT BAUSIHUE fto6as cuctema (YCTPOMCTBO) nocneaytoweii o4ncTkn
oTpaboTaBLINX ra3os, TO 0T6MpaTb NPo6bl 0OTpaboTaBLWNX ra3osB cnefyetT B MecTe, PaCnoO/I0XXEHHOM A0 3TOro YyCTpPOWi-
cTBa. Ecnu ana onpegeneHnsa coaepxaHus BpeAHbIX YacTUL, UCNOMb3YOT CUCTEMY pa3pexeHus MOSIHOro NoToka, To
cofepxaHvne BbIGPOCOB razoobpasHbiX BpefHbIX BELWECTB MOXHO Takxe onpeAenAaTb B paspexeHHOM oTpaboTasliem
rase. Mpo600T60PHMKN AN ra3006pa3HbIX BPeAHbIX BELWECTB yCTaHaB/IMBAOT PAAO0M € Npo600T60pPHMKaMN ANA BPeAHbIX
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yacTul BCMecuTenbHoM KaHane (ans DT — 1.2.1.2. ana PSP — 1.2.2 gononHeHuns 4 «npunoxeHuto 1> CogepxaHne CO un
C 02 MOXHO Takxe onpeaensaTb NnyTem oT60pa Npo6 B Kamepy v Nocrieaytolero nsmepeHns KoHueHTpaumm CO nC02 a
3TOoli Kamepe.

1.5 OnpepeneHve cogepxaHusa BpedHbIX yacTu,

[nsaonpegeneHuns coaepxaHna BpefHbIX YacTul TpebyeTcsa cuctema pasbaB/ieHns 4acTy NOTOKa UM cuctema pas-
6aB/ieHNs1 MOIHOro NoToka. Pacxos cnctembl pa3baBiieHNs J0/HKeH ObITb 4OCTATOYHO 60IbWNUM A/ NOJTHOTO yCTpaHe-
HUA KOHAEHcauun BOAbl B cucTeMax pasbaBneHus n otéopa npob u nogaepxaHua TemnepaTypbl pa3baBfieHHbIX
oTpa6oTaBLKX ra3oB Ha ypoBHe 325 K (52 ‘C) nnm HMxe HemocpeacTBEHHO nepes chunbTpogepxarenamu. flonyckaertcs
NnoBTOPHas Cyllka BO3jAyxa 10 ero nojayun B cucteMy pasbaBsieHUs, eCNN BNAXHOCTb BO3JyXa AB/IAETCA BbICOKOW. Peko-
MeHAYyeTCs Ucnonb3oBaTb pasbaBnAwWMin BO3AyX, NpeABapuTesibHO HarpeTbli A0 TeMnepaTypbl Bbiwe 303 K (30 ®C),
ecnuTemnepaTypaokpyxatoLiero Bo3gyxa Hmke 293K(20®C). OgHako TemnepaTypa pa3baBisioLero Bo3ayxaHe AOo/KHA
npesbiwaTb 325 K (52 “C) o nogayvn otpaboTaBlInX ra3oB B CMECUTENbHbIN KaHan.

Mpun ncnonb3osBaHUN cucTembl pa3baBieHNsa YacTu NOTOKa NPO600TOOPHUK A1 BPeHbIX YacTUL, yCcTaHaB/NBaloT B
HenocpeacTBeHHOW 61130CTV 1 nepes NPO60OTGOPHMKOM A1 ra3oB, Kak ykasaHo B 4.4 1 a COOTBETCTBUM C PUCYHKa-
Mn 4—12. EP n SP B 1.2.1.1 gononHeHns 4 K npunoxexHuo f.

KoHCTpyKLueit cnctembl pasbaBieHns YacTu NOToKa A0/KHA ObITb NpeAycMOTpeHa BO3MOXHOCTbL pa3fe/ieHns noToka
oTpaboTaBLWNX ra3oB Ha ABa NOTOKa. MpuyeM 4TO6bl MeHbLIMI NOTOK pa3baBsAICA CMOMOLLLIO BO3/yXa W 3aTeM UCMO/b30Ba-
CAl AN U3MEPEeHNs cofepxaHunsa BpeaHblx YacTul,. [l1s 3TOro notoka o4eHb BaXHO, YTO6bl KO MULUNEHT pasbaBneHus 6bin
onpefeneH C BbICOKO CTEMEHbIO TOYHOCTU. [JoNyCKaeTcs NPUMEHATL pasfinyHblie METOAbl pasfeneHns NoTokos, npegycmar-
pvBalLine pasfinyHbie MeToAbl U npoueaypbl oT60pa Npob6 (1.2.1.1 AONOAHEHUA 4 X NpUNOXeHuto 1).

[na onpegeneHna maccbl BpeAHbIX YacTul, TpebytoTcsa cuctema ot6opa Npob AUCMepCHbIX YacTul, MunbTpbl 4015
oT6opa nNpo6 BpeAHbIX HacTuL, BECbl C TOYHOCTbIO B3BELUMBAHWA 4,0 MUIIMOHHON [ONW rpaMma, a Takke kamepa 15 B3Be-
WBAHWUA C KOHTPO/IMPYEMOW TeMnepaTypoii 1 BNaXHOCTbIO.

[na ot6opa Npo6 BpeAHbIX YacTUL, MOryT 6biTb NMPUMEHEHbI ABa MeToAa:

- METO/, C UCNOJIb30BaHNEM OJHOro (hnNbTPa, NP KOTOPOM MCNONbL3YIOT napy unbTpos (cm. 1.5.1.3 HacTosLWwero
AONOSIHEHUA) ANA BCEX PEXUMOB LMKNa ncnbiTaHua. Oco6oe BHUMaHne cnegyeT yAenaTb BpeMeHn ot6opa npo6 u
pacxogy noTtoka Ha aTane oT6opa nNpoo6;

- MeToJ, C UCMOJ/Ib30BaHVeM HeCKOSIbKUX hnNbTPOB, NPY KOTOPOM OAHY napy thunbTpoB (cM. 1.5.1.3 HacTosuero
AONONTHEHUA) UCNOMb3YIOT A1 KaXK/A0r0OTAE/IbHOIO pexuma Lukna ucnoitaHua. Npouenypbl ot6opa Nnpob aTMm MeTo-
[oM 60nee NpPocTble, HO YACNO hUIbTPOB GOoNbLUe.

15.1 ®dunbTpbl Ana oT60pa Npob BpeAHbIX YacTul,

1.5.1.1 Cneuudukaumn punbTpoB

[na npoBefeHVs UCNbITaHNA TPebyloTCA CTEKNOBOIOKHUCTbIE (UNLTPbI C (PTOPYINEPOAHbIM MOKPbITUEM WUAN
hnNbTPLI C OTOPYrNEePOAHON OCHOBOW MeM6GpaHHOro Tuna. ®uabTpbl BCEX TUMNOB A0/KHbI UMeTb 0.3 Mkm DOP (gnokTnn-
dTanar). cTeneHb ynaBnmBaHusa He meHee 95 % npu ckopocTu noToka rasa ot 35 go 80 cm/c. Mpun NnpoBeAeHUN Koppenayum-
OHHbIX UCNbITAHUA Mexay nabopaTopuaMmn unm Mexay npeanpuaTMemM-u3roToBUTENEM M areHTCTBOM, 3aHUMaKoWnmMcs
BOMpocamu pernamMmeHTauumn, cnegyet UCNob3oBaTb PUIbTPbI NAEHTUYHOIO KayecTBa.

1.5.1.2 Pa3mep punbTpa

MuHUManbHbI AnameTp hnNbLTPOB A8 AUCNEPCHbBIX YACTUL, A0/KEeH coCTaBNATb 47 MM (37 MM gnameTp uibTpy-
IOLWWEro afleMeHTa).

[JonyckatoTcs punbTpbl 60nbluero gnameTpa (1.5.1.5).

1.5.1.3 lMpeaBapuTenbHble N OCHOBHblE PUNBLTPbLI

O6pasubl pa3baB/ieHHbIX OTPaboTaBLWNX Fa30B B XOAe MUCMbITaHWUA OTGMPaloT C MOMOLLbIO Napbl yCTaHaB/MBaeMbIX
APYr 3a 4pyrom ounbTpoB (04WH NpeaBapuTesnbHblI N 04UH OCHOBHOW (hunbTp). OCHOBHOW (OUNbLTP yCTaHaBNNBAKOT He
Aanee yem B 100 MM 3anpeABapuTe/ibHbIM (OUIbTPOM, U MEXAY HUMWU HEe A0/HKHO 6bITb HUKAKOTr0 KOHTaKTa. PUNbTPbl B3Be-
wuBalT OTAEeNbHO UAM B Nape, npuyeM MuUNbTPYOLNE 3/1eMeHTbl 06palwaoT APYT K Apyry.

1.5.1.4 CKOpOCTb MPOXOXAeHUs oTpaboTaBLINX ra3osB vYepes3 (PUNbLTPYIOLLYH MOBEPXHOCTb

CKOpOCTb NoTokKa rasa B hunbTpe fomkHa gocturate 35— 80 cm/c. YBenuueHne nageHusn gaBneHns Mexay Hava-

JIOM M KOHLL,OM UCMbITAHUA J0/TXHO COCTaBNATL He 6onee 25 kMa.

Tab6bnuuya A3 1.5.1.5 Harpyska Ha hunbTp
PekomeHayemas MUHUManbHas Harpyska Ha
Avamvetp PekomeH/yeMbIii PekomeHayemas  hunbTp — 0.5 Mr/1075 MM2 chunbTpytolleii Nowaan ans MeTo-

unbTpa.  AvameTp UILTPYIOWETO  MUHUMa/IbHAsA

a C ncnosb3oBaHMemM O4HOIo PuUabTpa s WNbTPOB Han6o-
MM aneweuvra. Mm Harpyska, y r A A Cb pa A Cb P

flee pacnpocTpPaHEHHbIX PasMepoB 3TU 3HaYeHUs ABAAIOTCA
47 37 05 cnepyowmmm (cm. Tabnuyy 4.3).

[ns meToda C MCMNOMb30BaHWEM HECKObKMX (OUIbTPOB
peKoMeHAYyeMYI0 MUHUMA/IbHYIO COBOKYMHYO Harpy3ky Ha Kaxabli
90 80 2.3 (UNLTP paccunTbiBalOT Kak MpPou3BefeHUe COOTBETCTBYHOLEro
yKa3aHHOrO Bbllle 3HaYeHWNA 1 KBapPaTHOro KOPHA 13 06Lero Ync-
na pexumos.

70 60 1.3

no 100 3.6
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1.5.2 Cneuundukaummn kamepbl 415 B3BEWNBAHNSA N aHaIMTUYECKNX BECOB

1.5.2.1 Ycnoeus B Kamepe /189 B3BellNBaHUSA

TemnepaTypy B kamepe (M1 NOMeL,eHNN), B KOTOPOI KOHANUNOHUPYIOT 1 B3BeWnBaT UAbTPbI A5 BpeAHbIX
yacTuy, crnefyeT nogaepxuBaTtb Ha ypoBHe (295 + 3) K [(22 : 3) *C) B Te4yeHMe BCEro BPeMeHU KOHAULMNOHUPOBAHUSA 1
B3BeWMBaHNA QuabTpa. BnaxHOCTb OKpyXalouwero Bo3gyxa crefyeT noaAepxusaTb Ha YPOBHE TOYKM  pocbl
(282,5 + 3) K ((9.5 + 3) BC]. @ OTHOCUTE/IbHYIO B/IQXHOCTb — Ha ypoBHe (45 2 8) %.

1.5.2.2 B3BeluMBaHMe 3Ta/IOHHOTO punbTpa

B okpyxatoweii cpege kamepbl (UM NOMELLeHNSA) He AO/DKHO 6bITb HUKAKUX 3arpAa3HSOLWNX BewecTB (Taknx, Kak
Nblflb), KOTOPblEe MO 6bl ocefaTb Ha PUNLTPLI A4NA BPeAHbIX YacTuy B TedeHne ux ctabunusaumn. lonyckaeTtcs
OTK/IOHEHMe OT cneyudurKalmnii noMeleHns 415 B3BEWBaHUA, onpefesieHHbix B 1.5.2.1. ecniv 3T1 OTK/IOHeHMA Habnga-
0TCA BTeveHne He 6osee 30 MuH. NMomelleHne AN B3BELWWMBAHUALO/MKHO COOTBETCTBOBATb YKa3zaHHbIM cneundukaymnam
[0 BXOfa nepcoHasna B NomMelleHue 415 B3BelWMBaHUA. B TeyeHne 4 4 Ao/mkHbl 6biTb B3BELWWEHBI, MO KpaiiHeil mepe, ABa
HENCNONb30BaHHbIX 3TANOHHbIX PUNBLTPA NN ABE Napbl 3Ta/IOHHbIX PUNBTPOB, OAHAKO NPeANnOYTUTENIbHO, YTO6bI 3TO
B3BellMBaHWe NPOBOAW/IN O4HOBPEMEHHO CO B3BewBaHem ounbTpa (napbl) 4158 oTtbopa Npo6. STasioHHbIe PUNLTPbI
[O/MKHbl UMeTb Takoi e pasmep M 6bITb M3rOTOB/IEHbI U3 TOTFO Xe maTepuana, U3 KOToOporo N3roToBneHbl PUNbTPLI ANS
oTb6opa npo6.

Ecnun cpegHAa macca 3TasloHHbIX PUNbTPOB (Mapbl 3TaNIOHHbIX (UABTPOB) OT/IMHAETCA OT Macchbl PunbLTpa ANa
oT60pa Npo6 6onee yem Ha + 5 % (x 7.5 % ANa napbl PUNLTPOB) PEKOMEHAYEMON MUHMMANIbHOW Harpy3ku Ha UAbTP
(1.5.1.5), To BCe hmnbTpbl AN oT6opa Npo6 3aMEeHAT U UCMbITaHWe Ha BblIGPOC oTpaboTaBLINX ra30B NOBTOPSAIOT.

Ecnu kpuTepuun ctabunnsaummn nomeleHna Ana B3pewmsadma no 1.5.2.1 He cob6at04atoTcs, 04HAKO Macca 3TasloH-
Horo dounbTpa (Napbl)COOTBETCTBYET YKa3aHHbIM Bbille Tpe6oBaHMAM, TO NPeAnpUATUe-N3roToBuTeNb ABUraTens MoxeTt
nn60o cornacuTbes € pesynbraraMmmn onpegeneHnsa maccbl unbTpa Ana oté6opa npob, NM6o aHHyNMpoBaTb 3T pe3ybTa-
Tbl. YCTAHOBMB CUCTEMY KOHTPO/IA NMOMeELLeHMs ANA B3BELWWBaAHUA, U MPOBECTN NOBTOPHOE UCMbITaHMeE.

1.5.2.3 AHanutunyeckue BecCbl

MorpewHocTb aHaIMTUYECKNX BECOB, UCMNOJIb3yeMbIX A1 ONpeAeneHnss mMaccbl Bcex (DMAbTPOB (CTaHAapTHoe
OTK/IOHEHME), A0JHKHA cocTaBNATb 20 MKr. a paspeweHne — 10 mkr (1 geneHne = 10 mkr). Ans punbTpoB gnameTpom
MeHee 70 MM MOrpewHOCTb U pa3pelleHne JO0/HKHbl COOTBETCTBEHHO COCTaBsATb 2 U 1 MKT.

1.5.2.4 YcTpaHeHue 3(pPeKTOB CTATUUYECKOro Hanps>XeHus

Ans ycTpaHeHus 3ddeKToB CTAaTUYECKOro HamnpshkeHUs uabTpbl HeWTpanusyloT nepej B3BelIMBaHUEM,
Hanpvmep, C NOMOLLbIO HENTpanmnsaTopa Ha OCHOBE NOJIOHUA UAW YCTPOMCTBA aHaNOrM4yHoro geicteuns.

1.5.3 [lononHuTenbHble cneundurkaunun 4na npoueayp MsmMepeHus BpeAHblX yactul,

KoHCTpyKuMelli Bcex yacTeit pasbaBnstouweil cucteMbl U cucteMbl oT6opa nNpo6 M3 BbINyCKHOW Tpybbl BMIOTb A0
thunbTpoaepxaTensa. KOTopble UMET KOHTAKT C NepBUYHbIM 1 pa3baB/ieHHbIM OTpaboTaBWMM rasamu, AO/KHA ObiTb
npeAycMoTpeHa BO3MOXHOCTb CBeAeHNSI K MUHUMYMY OCeAaHus UM U3MEeHeHUs CoAepXaHus BpeAHblx yacTuy. Bce
HaCTN AO/MKHbI 6bITb U3rOTOBMEHbLI N3 NPOBOAHWNKOBbLIX MaTepnasiosB, KOTOpPble He BCTYNatoT B PeakLUno C KOMMNOHEHTamMu
oTpaboTaBlINX ra3os, 1 AO/HKHbI GbiTb 3a3eM/ieHbl AN NpefoTBpaLleHNss 3/IeKTPOCTaTUUYECKUX ABTEHWUIA.
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fononHeHwne 2
(o6a3aTtenbHoOe)

Kann6poBka aHanUTU4YecKknx npubopos

1 Kanub6poBka razoaHann3aTtopos
11 BsepeHune

/060l rasoaHann3aTop KaMGpyT Tak 4acTo, Kak 3TO Heo6xoAnMMo ANna ob6ecrneyeHUss TOYHOCTU, Tpebyemoi
HacToAWMM cTaHAapToM. B HacToswem pasgene onucaH mMeTof KanvbpoBKM razoaHann3aTtopoB, yKa3aHHbiX a 1.4.3
aononiHeHnsa 1 kK npunoxexuo [

1.2 KanmbpoBOYHbIe rasbl

Heo6x0A4MMO co61t04aTb CPOKM FOAHOCTM BCEX KA/IMBPOBOUYHbLIX Fa3oB.
CpPOKM rOAHOCTY Ka/IM6POBOYHbIX Fa30B, YCTAHOB/IEHHbIE NPEeANPUATUEM-U3TOTOBUTENEM, AO/DKHbI 6bITb 3a(UKCH-
poBaHblI.

1.2.1 XMMUYECKN YNCTble rasbl

Tpebyemas umcToTa rasoB 3aBUCUT OT NPefesibHOro CoOAepPXaHNA BpeAHbIX NpUMeceii, ykazaHHbIX HUXe [na npo-
BeEHNA UCMbITaHWU AO/MKHbI GbiTb B HA/IMUYUK Criegytolne rasbl:

- YNCThIN as3oT:

npumecwu, He 6onee:

yrneBofopoabl, 3KBMBaneHTHble yrnepogy C,. — 1 mMnH-1:

okeng yrnepoga C — 1 MmnH-1,

avokeung yrnepoga C02 — 400 mnH-1;

okcng azota NO — 0,1 mMaH

- YACTBIN KUCNOPOA:

cogepxaHune kucnopoga 02 — o6bemHas fonsa He MmeHee 99.5 %;

- cMecb Bogopoga v renmst — (40 % + 2 % — BOAOpPOA, OCTaslbHOE — renuii):

npumecwu, He 6onee:

yrneesofopoabl, aKkBMBaneHTHble yrnepogy Ct, — 1 maH-1,

avokeug yrnepoga C02 — 400 mnH-1;

- YACTbIi CUHTETUYECKUI BO34YX:

coepxaHue kucnopoga — ob6bemHas aons 18 %—21 %.

npumMecw, He 6onee:

yrneBoAopoAbl, 3KBMBaseHTHble yrnepogy C,. — 1 MAH-1;

okcug yrnepoga CO — 1 mnH-1,

avokeug yrnepoga C02 — 400 mnH-1;

okcug azota NO — 0.1 mnH-1.

1.2.2 NMoBepoOYHbIe U KANNGPOBOYHbIE rasbl

[lonyckaeTcsi ICNO/Ib30BaTh rasbl CO CAeAYHWNM XMMUYECKUM COCTaBOM:

- C3H8 1 uncTblli cuHTeTUYecknini Bo3ayx (cm. 1.2.1);

- CO M unCTbIN asoT;

- NO nuucTbliii a3oT (06wee cogepxxaHre N 02 B3TOM KaIMGPOBOYHOM rase He AOJ/KHO NpeBbIWwaTb 5% cogepxaHus
NO);

- 02 nuncTbIii a3oT;

- C02 1 yncTblli asoT.

- CH4 v uncTblli CMHTETUYEeCKNA BO3AYX;

- C2He 1 4nCTblli CMHTETUYECKNIA BO3AYX.

MpumeyaHune — [lonyckaeTcsi UCNONb30BaHVE U APYrux KOMGUHaLMI ra3oB Npu yCI0BUK, YTO rasbl, COCTaB/s-
oL Me KOMGUHALMIO, He BCTYNAOT B PeakLMio Mexay co6oii.

PeanbHas KOHUEHTpaLUs BCEX KA/IMGPOBOYHbIX ra30B A0/HKHA HAXOAUTLCA B Npejenax + 2 % HOMUHaNbHOW. Bce
KOHLEHTpaLmm KaimbpoBOYHOIO rasa A0/IKHbl 6bITh YKa3aHbl B 06 bEMHbIX AOASX % WMAN M/H-1.

lasbl, NPUMeHsIEMble ANS KAIMGPOBKM, MOXHO TaKXe MoSyyYnTb C MOMOLLbIO ra30BOro cenaparopa, UCrnonb3ysi B
KayecTBe pas3baBAOWEro 3/1eMeHTa YNCTbIV a30T N2 UK YACTbIV CUHTETUYECKM BO34yX. TOUHOCTL, o6ecnevymBaemas
CMeLVBaKLWMM YCTPONCTBOM, AO/MKHA 6GbITb TaKOM, YTO6bI KOHLEHTPaLUI0 pa36aBieHHbIX KaIMGPOBOYHbIX Fa30B MOXHO
6b1/10 6b1 ONpPeAeINTb C NOrPELHOCTLIO, He MpeBbiwaloLen +2 %.
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1.3 Mpoueaypa MCNO/Ib30BaHUSA ra30aHan3aTopoB M CUCTEMbI 0TGOpa NPo6

Mpoueaypa MCnosib3oBaHUs razoaHanIn3aTopoB U cUcTeMbl 0T60pa NPo6 A0/HKHA COOTBETCTBOBaTb MHCTPYKUUAM
npeanpusATAS — U3roTOBUTENA NPUGOPOB MO UX 3anNyCcKy 1 aKcnayatayuu. Npu 3ToM HE06XOAUMO YYUTbIBATb MUHUMASb-
Hble TpeboBaHuA, yka3aHHble B 1.4— 1.9 HacToSALWEero A40NOSIHEHUS.

1.4 VicnblTaHWe HAa repMeTUYHOCTb

Heo6Xx04MMO NPOBECTUN UCMbITAHWE CUCTEMbI HA TEPMETUYHOCTb. [1151 3TOro NPO600TGOPHUK OTCOEAMHSIIOT OT CUCTE-
Mbl BbIMyCKa, a €ro BXOAHOe OTBEPCTME 3aKpbIBatOT. BK/IOUaloT Hacoc razoaHanv3aropa. Mocse nepBoHayanibHOro nepuno-
Ja cTabunusauuy BCe pacxofoMepbl [O/KHbI MOKa3biBaTb HyMb. Ecnu 3To Tpe6oBaHMe He BbINOJHSAETCA, TO
HEO6X0ANMO NPOBEPUTL MarMcTpasib NPo600T60PHUKA U YCTPAHNUTL HEUCNPABHOCTb.

MakcumanbHasi 4oMyCcTUMas CKOpPOCTb YTEUKU CO CTOPOHbI BaKyyMHOW YacTu fOJ/KHA cocTaBnaTb 0.5 % ckopocTu
MCMoIb3yeMOoro noToka B npoBepsieMOoi YacT! cucTembl. [/1s onpeseneHmnsi CKOPOCTH UCMO/b3YEeMOro NoToKa JomnycKaeT-
CSl NPUMEHSITb NOTOKW ra3oaHanu3atopa 1M NOTOKW BO BTOPOM KOHTYype.

Lpyroii MeToA 3aKk/1t04aeTCsi B CTYMEHYaTOM U3MEHEHMM KOHUEHTpauMy Ha BXoAe NMPo600T60PHMKA B MarncTpasib B
pesynbTaTe MepekntoYeHns ¢ Hy/IEBOro Ha KasIMGpOBOYHbIN ras.

Ecniv nocfie COOTBETCTBYIOLWEro Neproja BpeMeHmn Habnogaetcs 601ee HU3Kasi KOHLEeHTPaLuus Mo CPaBHEHMIO C
BBEJEHHOI KOHLeHTpaLuueii, TO 3TO yKa3blBaeT Ha NPo6IeMbl C KafiMGpPOBKOM NpuGopa Wim repMeTUyHOCThIO.

1.5 Mpoueaypa KanM6poBKN

1.5.1 WN3mepuTtenbHble Nnpuéopsbl

N3meputenbHble Npubopbl HEO6XOAMMO MOABEPTHYTb KasIMbpOBKe, Ka/IMbpOBOUHbIe KPMBbIe NMPOBEPSAIOT CTaH-
AapTHbIMUK razamu. MNpu ot6ope Npo6 oTpaboTaBLIMX ra30B HEO6XOAMMO UCMO/Ib30BaTh T XXe pacxo/bl MOTOKa, YTO 1 Npu
KannépoBke.

1.5.2 Bpemsa nporpesa npu6opos

Bpems nporpesa Npu60poB A0/HKHO COOTBETCTBOBATL YCTAHOB/IEHHOMY UHCTPYKLUME NpeaAnpuATUSA-U3roToBmuTens.
Ecnun cooTBeTCTBYOLLME yKa3aHUA OTCYTCTBYIOT, TO PpEKOMEHAYEMOe BpeMs Nporpesa rasoaHann3aropa — He MeHee 2 4.

1.5.3 AHanusatopbl NDIR n HFID

AHanunsatop NDIR gonxeH 6bITb HACTPOEH, EC/IN 3TO HeO6XoAMMO, a NnnamMs razoaHanmnsartopa HEKO Heob6xoanmo
BbIBECTU Ha OMTMMasibHbIi ypoBeHb (1.8.1 HacTosAWero AONO/THEHNS).

1.5.4 Kanu6poska

KannbposKy HEO6X04MMO NPOBOAUTL MO BCEM 06bIYHO UCMOJIb3yeMbIM pabounm AuanasoHam.

Ananusatopbl CO, C02. NOx.CH 1 0 2 fonXHbl 6bITb YCTAHOB/IEHbI Ha HY/lb C MOMOLLbIO YNCTOrO CUHTETUYECKOTO
BO3Ayxa unum asorta.

CooTBETCTBYHOUME KAMOPOBOYHbIE ra3bl HEO6XOAMMO MPOMNYCTUTbL Yepe3 rasoaHanMsaTopbl, 3aukcuposaTtb
rnokasaHua 1 onpeaennTb KaiMmbpoBOYHYHO KPUBYIO B COOTBETCTBMM C 1.5.5 HacToAWero AONoNHEHNS.

Heo6x041MMO BHOBb NPOBEPUTb YCTAHOBKY Ha Hy/lb U. eC/IM He06X0AMMO, NOBTOPUTL NpoLeAypy KanbpoBKu.

1.5.5 MNocTpoeHMe KaNMGPOBOYHOW KPUBOWA

1.5.5.1 O6uwue ykaszaHus

KanvbpoBOUHYIO KPUBYIO aHanmn3atopa CTPOAT HE MeHee 4eM MO NATU KaIMGPOBOYHbIM TOYKaMm (He cUUTas Hynb),
pacnpejefnieHHbIM Kak MOXHO 60/1ee paBHOMEPHO. HavBbiclasa HOMUHalbHas KOHLeHTpauus — He meHee 90 % MoMHOW
wKanbl.

KanmbpoBOYHYIO KPMBYIO pacCUnTbiBalOT METOA0M HaMMEHbLINX KBapaToB. ECn NonyyYeHHbIt MHOTou1eH 60/b-
e Tpex, TO YACNO0 KaNnMbpoBOUHbIX TOUEK(HE CUUTas Hy/b) A0/KHO, NO KpaliHe Mmepe, 6bITb PABHO YPOBHIO 3TOr0 MHOTOY-
neHa nnoc 2.

Kann6poBouHas KpuBas He f0/1KHa OTKNOHATLCA 60/1ee yeM Ha T 2 % OT HOMUWHaIbHOTO 3HAYEHMNS B KaX A0 Kanné-
POBOYHOW Touke 1 60/ee Yem Ha + 1 % NOMHOI WKanbl a HyN1eBOW Touke.

Mo Kann6pOBOYHOI KPUBOY N KANIMGPOBOYHBLIM TOUYKAM BO3MOXHO MPOBEPUTL MPaBULHOCTbL BbINOJIHEHUSA Kanné-
POBKM. [10/KHbI 6bITb yKa3aHbl pas3/iMiHble OCHOBHbIE NapamMeTpbl aHasinsaTopa, B TOM 4Yucne:

- AnanasoH n3mepeHus;

- YyBCTBUTE/IbHOCTb;

- faTa KannbpoBKU.

1.5.5.2 KanubpoBka Hmxe 15 % NonHOM LWwKanbl

KannbpoBO4Hy0 KpUBYIO aHanm3aTopa onpegensioT ¢ NOMOLbIO He MeHee YeM no 10 kKanM6pOBOYHbIM TOUKam (He
cunTas HyJsib), PacnosIOKeHHbIM Takum 06pasom, 4Tobbl 50 % KaM6POBOUHbLIX TOHEK HAXOAMINCH B AnanasoHe Huke 10%
NOSTHOW LWKasbl.

KannmbpoBOUHYO KPMBYIO PaccUMTbiBalOT METOLOM HaMMEHbLINX KBagpaToB. KanmbpoBoyHas KpuBas He [0/KHa
OTK/IOHATBLCA 60/1ee YeM Ha * 4 % OT HOMVWHA/IbHOTO 3HAYeHUA B KaX/A0W KaNMbGpOBOYHO Touke nnn 6osee yem Ha+ 1 %
MOJIHON WKasbl B HY/NIEBOI TOUKE.

1.5.5.3 AnbTepHaTuBHble MeTOAbI

JonyckaeTca NPUMEHATb a/ibTepHaTUBHbIE METO/bl (HanpuMep, KOMMNbIOTep, 3M1EeKTPOHHbIN nepekiyaresb
npefenoB U3MepeHns), ecan A0oKa3aHo, YTO OHM AAl0T 3KBUBANIEHTHY TOYHOCTb.
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1.6 NMposBepka KaM6pPOBKUN

Kaxablii 06bIYHO NCMNOb3YyeMblit pabounii ArnanasoH He06X04MMO NPOBEPUTL Nepe/ Kax/blM aHannM3om B COOTBe-
TCTBUWN C HUXENPUBOAUMON npoueaypoii.

Kann6poBKy NpOBEPSAIOT Hy/1€BbIM MOBEPOYHBIM Fa30M 1 Ka/IM6POBOYHbLIM Fra30M, HOMUHa/IbHOE 3HAYEeHNE KOHLLEH-
Tpauun koToporo coctaBnseT 6onee 80 % NONHON LWKaNbl N3MEPAEMOro AnanasoHa.

Ecnu ansa AByx paccMaTprBaeMblx KaIM6pOBOYHbIX TOHEK HallJeHHbIE 3HAYEHUS OT/INHAIOTCS He 60/1ee YeM Ha + 4 %
NOJIHOW LKa/Ibl OT YKa3aHHOIO MCXOAHOr0 3HAYEHWS, TO AonyckaeTcs N3MeHeHUe KaIMGpOBOYHbIX NapameTpoB. B npoTus-
HOM cnlyyae criefyeT NOCTPOUTL HOBYIO Ka/IMGpOBOYHYIO KPUBYKO B COOTBETCTBUM C 1.5.4 HacToAWEero AONOHEHNA.

1.7 MpoBepka adhhekTMBHOCTM Npeobpa3zoBatenss NOXx

O heKTUBHOCTL UCMO/Ib3yeMOoro npeobpasosartesia Ansa npeobpasosaHns N028 N0 NpoBepsatoT BCOOTBETCTBUMN C
Tpe6oBaHnAMK 1.7.1—1.7.8 HacToALWEro AONOMHEHNS (pucyHok [.1).

1— knanaH ynpas/ieHUs packosiaM. 2 — pacxoAoMep. 3 — 3/1eKTPOMarHUTHbIN knanaH ynpas/eHyst pacXxofoM. 4 — 030HaTop;
5 — Bapuatop

PucyHok [1.1 — Cxema ycTpoicTBa Ana nposepkn adpekTMBHOCTHN npeobpasosartens N0O2

1.7.1 WcnbiTaTenbHaa ycTaHOBKa

b hekTMBHOCTL NpeobpasoBaTesieil MoXeT 6bITb NPOBEPEHA C MOMOLL b 030HaTOPa NPY HASTMYUN UCNbITaTeNbHON
YCTaHOBKW, NOKa3aHHOM Ha pucyHke [1.1 (cm Takxe 1.4.3.5 gononHeHuns 1 K npuaoxeHuto [). npu co61104eHUN N3MOXEH-
HOW HUXe npoueaypsbl.

1.7.2 Kanu6poBka

CLD n HCLD Heo6xoaumo kanubpoBaTb MO OCHOBHOMY paboyeMy AuanasoHy, PyKOBOACTBYSICb TpeboBaHUAMU
npeanpusiTUA-M3roToBUTENS 1 UCNOJb3YS HYNEBOW NOBEPOUHbIA U KaZIMGPOBOYHbLIN rasbl (B nocnegHem cogepxaHve NO
cocTaBnsieT npumepHo 80 % pabouero gnanasoHa, a kKoHueHTpauua N 02 ra3oBoil cMecn — MeHee 5 % KoHUeHTpauum
NO). BaHanusatope NOX A0/KeH 6bITb yCTaHOBNEH pexuM namepeHns NO Tak. 4TO6bl KaM6POBOYHbIV ra3 He MPOHMKan
B Npeo6pasoBartenib. [Noka3aHWA KOHUEHTpauuy nNpu 3ToM AO/KHbI 6biTb 3adpMKCMPOBaHbI.

1.7.3 Pacuertsbl

AdhdekTnBHOCTL NpeobpasosaTtensa NOX, %. paccunTbiBalOT No opmyne

AphekTBHOCTL = 11t - - —| 100.
\ c—d|

rae B — KoHueHTpauma NOX BCOOTBETCTBUU C 1.7.6 HACTOALWETO AOMNOJ/IHEHUS;
b— koHueHTpauna NOX BCcoOTBeTCTBUMU C 1.7.7 HACTOALLErO AOMOJSIHEHUS;
C— KOHUeHTpauusa NO BcooTBeTCcTBUN C 1.7.4 HACTOALWErO A0OMNOJ/IHEHUS;
j — koHueHTpauunsa NO BcooTBeTcTBUM C 1.7.5 HACTOSALLErNO 4ONO/THEHUS.
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1.7.4 JononHuTenbHasa nogavya kucnopoga

C nomolybto T-06pas3HOro coeuHeHNA B NOTOK rada NOCTOAHHO A06aBNAOT KUC/I0POA A0 TEX MOP. MOoKa ykazaHHas
KOHLUEeHTpaums He 6yeT NnpumepHO Ha 20 % MeHblle KOHLeHTpauumn KambpoBkn no 1.7.2 HacTosWero AonosiHeHns (raso-
HanmsaTop A0/KeH 6biTb B pexume NO).

MokasaHne KOHUeHTpauun ¢ Heo6xoanmo 3adukcpoBaTb. O30HATOP AO/KEH 6biTh OTK/OUEH B TeYEeHUe 3ToWn
npoueaypbl.

1.7.5 BkJ/itoyeHue o3oHaTopa

3aTem 030HATOP BK/HOHAIOT 415 MOJIyYEHNA 030Ha, JOCTAaTOYHOTO A/181 CHUXKEHMA KOHUeHTpauun NO npnbnunsntens-
HO A0 20 % (MMHMManbHoOe 3HadyeHne 10 %) KOHUeHTpauun KasImbpoBKM, YKa3aHHON B 1.7.2 HAcCTOALWEro AOMNOSTHEHUS.
MokasaHne KOHUeHTpauMn J Heo6xo4MMO 3ahuKCMpoBaTh (aHanNM3aTop A0/KEH 6biTb B pexume namepeHua NO).

1.7.6 Pexum namepeHunsa NOx

3aTtem aHanusaTtop N O nepekntoyatoT B pexmm namepeHmns NOX Tak. 4To6bl ra3oBasi cMmechb (cocToswasn n3 NO. N0 2.
0 2)Tenepb Npoxoanna yepes npeobpasosaresnb. [lokasaHe KOHLEHTPaLMm a Heob6xoanmo 3achukcmpoBath (aHanu3aTop
[0/KeH 6bITb B pexume namepeHns NOX.)

1.7.7 OTKA4YeHUe o30HaTopa

3aTem 030HaTOp OTKNtOYaT. CMech ra3oB, onnucaHHas B 1.7.6HacToALWwero 4oNo/IHEHNA, NPOXOAMNT Yepe3 npeo6pa-
3oBaTteNib NOX B AeTekTop. [okaszaHne KOHUeHTpauum b Heo6xoaMmo 3aduKcMpoBaTth (ra3oaHann3aTop A0o/HKeH 6bITb B
pexume nameperHnss NOXx).

1.7.8 Pexnm nsmepexHunsa NO

Mpu nepekntoveHNn Ha pexnm namepeHnsa NO c OTK/IKOYEHMEM O30HaTopa NOTOK KUcnopoja UM CUHTeTUYECKOro
BO3Ayxa TakxeoTknto4vaetcs. MokaszaHne NOX Ha aHanusaTope HeAO/HKHOOTIMYaTbCcsAGoneeyeM Ha + 5% OT 3HaYeHus,
MNoJIy4EHHOro B COOTBETCTBUMN C 1.7.2 HACTOALWLEro AOMNOJ/IHEHUA (aHanM3aTop A0/1KeH 6biTb B pexume namepeHus NO).

1.7.9 MNepuoaNYHOCTb UCMbITaHWUN

A hekTMBHOCTL Npeo6GpasoBaTesnisi criefyeT NPOBEPSTb Nepes Kaxaon kannbéposkoii aHanunsatopa NOX.

1.7.10 Tpe6oBaHUA K 3apPeKTUBHOCTN
AhdhekTMBHOCTL Npeobpa3oBaTena A0/KHA 6bITb He MeHee 90 %. 0JHaKo HaCTOATeIbHO peKoMeHAYoT 3 heKTUB-
HOCTb 6onee 95 %.

NMpumMmeuyaHne — Ecnu Ha Hanbosee 4acTo UCMOMb3YEMOM AMana3oHe aHasin3artopa 030HaTOpP He MOXET Co-
KpaTuUTb KOHLUeHTpauuto ¢ 80 % o 20 % B cooTBeTCTBMM € 1.7.5 HACTOALLEr0 AONOIHEHUSA, TO HEO6XOAMMO MUCMONb30BaTh
Hanbosiee BbICOKUIA Anana3oH, NokKa3biBalLWNii Takoe YMeHbLLEHMeE.

1.8 PerynupoBka nnasmMmeHHO-MoOHU3aLMoHHoro getektopa (FID)

1.8.1 OnTMMMU3aunsa YyBCTBUTENIBHOCTU AeTeKTopa

[leTekTOp A0/IXEH 6bITb OTPErY/IMPOBaH B COOTBETCTBUMN C MHCTPYKUMEWR NpeanpuaTns — n3rotTosutens npmbéopa.
Ans onTumMM3auun 4yBCTBUTE/IbHOCTM B Hambosiee 4acTo UCNosb3dyemom paboyem AuanasoHe cregyeT UCNOb30BaTb
KanMbpoBOYHYO ra3oByl0 CMeChb M3 YMCTOro BO3JyXa U nponaHa.

Mocne perynMpoBKu pacxofoB TON/MBa U BO3JyXa B COOTBETCTBUM C MHCTPYKLMeEA NpeanpusaTUa-U3rotoBuTens a
aHannM3aTop NoAalT KASIMGPOBOYHbIN ra3 KoHueHTpauum (350 £ 75)mMnH"1C. UyBCTBMTENIBHOCTLNPY AAHHOM NOTOKe TOM-
nuBa onpejensiloT Kak Pa3HOCTb MexXAy HyBCTBUTEIbHOCTbIO Ha Ka/IMGPOBOYHbI ra3 u HyBCTBUTE/IbHOCTbIO Ha Hy/1eBOI
NOBEPOYHbIN ra3. NMoToK TONIMBa PErYINPYIOT HECKO/ILKO BblLW e HECKO/IbKO HUXE YCTAHOB/IEHHOTO SIPeANPUATUEM-N3TO-
ToBUTeNeM. HyeCTBUTEIbHOCTbHA Ka/IMGPOBOYHbIN 1 HY/1eBOi NOBEPOYHBIV ra3 Nnpu aTX NOToKax Ton/imea ukcupyoT. Pac-
CUMTLIBAIOT PA3HOCTb MeX Ay YyBCTBUTENIbHOCTLIO Ha Ka/IMBPOBOYHbIN ra3 v HyBCTBUTE/IbHOCTLIO Ha HYJ/1eBOI MOBEPOYUHbINA
ras u NOTOK TON/IMBa PErysimpyoT No CTOPOHE KPUBOL C 60/1bWINMUN 3HAYEHUAMMU.

1.8.2 KoathdUUMeHTbI HYBCTBUTENTLHOCTW Ha YrNeBOoA0POAbI

Fa3zoaHanmsaTop KamMbpyroT C NOMOLLbIO a03/YLWHO-NPONaHOBOM CMECU Y YNCTOro CUHTETUYECKOTO BO3/yXa B COOT-
BeTCTBMM C 1.5 HACTOALWEro JOMOJIHEHNS.

KoathdunumeHTbl YyBCTBUTENBLHOCTU ONpPeAenatoTNpy BBOAE aHaim3aTopa a aKCnsyaTtauunio 1 noce OCHOBHbIX 3Ta-
noB pa6oTbl. KoadhhnLMeHT YyBCTBUTE/TLHOCTU AT ANA KOHKPETHbIX Yr/1eBO40POA0B ONpeAenatoT kak OTHOLWEeHMe nokasa-
HUA geTtekTopa FID. BblpaXeHHOro B MnH-1 C,, K KOHLUEHTpauum rasa B UMInHApe, BbipaXeHHon B MNH'1C,.

KoHUeHTpauus rasa, UCNosib3yemMoro B UCMbITaHUAX, AOJ/DKHA HAXOAUTLCA Ha YPOBHE YYBCTBUTE/IbHOCTU, COOTBE-
TcTBYOWel Npnéan3nTensHo 80 % NonHo Wwkanbl. KOHUeHTpaumns rasa 4o/mkHa 6bITb M3BECTHA C NOTrpeLHoCcTbio t 2 % no
OTHOLEHUIO KTPaBUMETPNUYECKOMY 3TasIOHY, BbIPaXXEHHOMY BO6bEeMHbIXA015AX. Ban/ioH ¢ ra3om Ao/KeH 6bITh NpeaBapu-
TeNbHO BblAepxaH B TeyeHue 24 4 npu Temnepatype 298 K+ 5 K (25 ‘Cr 5 X).

KannbpoBoUHble ra30BbleCMECU. UCMOJb3yeMble MPU UCMbITAHNAX, U PEKOMEHAYEMble OTHOCUTEIbHbIE KO3 hurLm-
€HTbl YYBCTBUTE/IbHOCTN NPUBEAEHbI HUXE:

- MeTaH M YACTbI cuHTeTu4veckuii Bosayx: 1.00 £ 4, £ 1.15,

- MPONUMEH W YUCTbI CUHTeTUYecKnlA Bo3ayx: 0.90 £ RFf£ 1.1;

- TONYON W YACTbI CUHTeTuYeckunii Bosgyx: 0.90 £ /1, £ 1.10.
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YKa3aHHble 3Ha4YeHNs gaHbl N0 OTHOLWEHWIO K KO3 (PNLMEHTY YyBCTBUTENLHOCTY J1, AN19 CMECU nNponaHa v4ncToro
CUMHTETUYECKOro BO3ayxa, npupaBHeHHoMY K 1,00.

1.8.3 TlpoBepka BAUAHUA Kucsiopoga
BnusHve kncnopoja NnpoBepstoT Npy BBOAE rasoaHasimsatopa BaKCnyaTaluio 1 Noc/ie OCHOBHbIX 3TanoB paboThbl.

Koath1UMEeHT 4yBCTBUTENILHOCTU ONpeesnsioT B COOTBETCTBUN € 1.8.2 HacTosALWero AonosiHeHus. Mas. ncnonbaye-
MbIii PU UCNBLITAHUAX, U AMana3oH 3Ha4YeHU PEeKOMEHAYEMOro OTHOCUTENIbLHOTO KO3 duumneHTa YyBCTBUTENBHOCTU.

- nponaH nas3oT: 0.95 * Rf 5 1.05.

YKa3aHHble 3HaYeHns AaHbl MO OTHOWEHMNIO K KO3IMMULNEHTY YYBCTBUTE/IBHOCTHY /?, ANA CMeCU nponaHa u YucToro
CUHTETUYECKOro BO3ayxa, npupaBHeHHOMY K 1.00.

KoHueHTpauusa Kkucnopoa B Bo3fyxe ropesikvm getektopa FID go/kHa 6bITb paBHa KOHLEHTpaLmm Kuciopoja B BO3-
AyXe ropeniku, NCnosb30BaHHO B NOCNeAHeli NpoBepKe BAUSAHUA KNC/I0POAa, C MOrpelHocTbio £ 1 % MONSPHO 40NN K1e-
nopopa. Ecnv OTK/IOHEHME MpeBbllaeT 3TO 3HayeHue, TO BIMAHWE KUC/Opoja HeobxoA4MmMo NpoBepuTb 3aHOBO, a
aHanusaTtop, Npu Heo6xoA4MMOCTH, OTPerynmpoBathb.

1.9 OdhekTbl BO3AENCTBMSA Ha NOKa3aHusa rasoaHanunsatopos NDIR n CLD

MoCTOpOHHMeE rasbl, NPUCYTCTBYOLWME BOTpaboTaBLINX radax, MOryT BANATbL Ha Noka3aHUa Npu6opos. MNo3nTuBHoe
BO3felicTBMe Habnwpgaetca B uaMepuTenbHbix npuéopax NDIR. ecnv NMOCTOPOHHWI ra3 okasbiBaeT Takoe Xe BO3-
AelicTene, Kak U M3MepsaeMblii ra3. HO CTeNeHb 3TOr0 BO3AENCTBUA MeHblue. HeraTuBHOE BO3eiCTBNE B U3MEPUTE/IbHbIX
npubopax NDIR Ha6ntopaeTcs B pe3ysibTate TOro, YTO NMOCTOPOHHUI ra3 pacwmpsaeT Nosocy NOraoWeHNs N3MepsieMoro
rasa, a BuU3MepuTesnbHbiX Nnpuéopax CLD — korga noCcTOPOHHUI ra3 nogasnseTt nussyyeHne NpoBepku BAUAHUSA, ONUCaH-
Hble B 1.9.1 n 1.9.2 HacTOALWEro AONO/IHEHWS, AO/MKHbI 6bITb OCYLECTBMEHbI Nepes BBOAOM rasoaHasnnsaropa B akcnaya-
Tauuio 1 Nocsie OCHOBHbIX 3TanoB paboThbl.

1.9.1 lMpoBepkKa BO3AeNCTBUS HA NOKa3aHMA rasoaHanmnsaTtopa CO

Boaa nC 02 moryT Bo3aeicTBOBaTb Ha paboTy razoaHannsatopa CO. Mo3ToMy KaIMbpOBOUHbIA ras. cogepxatynii
C 02 un nmetowmin KoHueHTpauunto ot 80% A0 100 % NOHOWN WKanbl MakcMmManbHOro paboyero ArnanasoHa, NpUMeEHSEMOro
B UCMNbITAHWAX, AO/IKEH 6bITb NPOMyLeH Yepe3 BOAy NPV KOMHAaTHOI TemnepaTtype. UyBCTBUTE/IbHOCTb razoaHannsatopa
ukeupytoT. OHa He Ao/KHa npeBblwaTtb 1 % MNOAHONM WKanbl ANA Anana3oHOB, COOTBETCTBYOLWNX U NPeBblwakoLWmnx
300 mMnH-1, wam 3 mnH-1 gna gnanazoHoB meHee 300 mMH-1.

1.9.2 MpoBepka razoaHanunsatopa NOXx Ha nogaB/ieHe N3/Tly4eHns

Ha pa6oTy razoaHannsatopoB c getektopom CLD (u1 HCLD) moryT BAmnsaTe C 02 1 BogsAHOW nap. YyBCTBUTE/IbBHOCTb
npuéopos Kk gelicteuto C02 1 BoAAHOTO nNapa NponopumoHasbHa Ux KOHUeHTpauumn, n noatomy TpebyeT npoBeAeHUs
MCNbITaHUA C LieN1bIo ONpeaeInTb BO3MOXHOCTb C605 ra3oaHasin3aTopoB Npu cambiX BbICOKUX NpeanosiaraeMblX KOHLEH-
Tpaumax, KoTopble MOTYyT 06HaPYXUTbLCA B XOAe UCMbITaHUA.

1.9.2.1 [poBepka nogaBneHUa n3nyyeHus nog sosgeiictemem C02

Yepes razoaHanusatop NDIR nponyckaloT KannbpoBOUHbIl ras. cogepxawmini C02 n nmerowmii KOHLEHTpaUnto ot
80% p0 100% nosnHol Wkanbl MakcumanbHoro paboyero gnanasoHa. MonyvyeHHoe 3HavyeHne gnsa C 02 pukcupytoT nak A.
3aTem 3TOT Ka/IMGPOBOYHbLIN ra3 pa36basnsaoT NpnGAN3NTeNIbHO Ha 50 % kanubposBoyHbiM razom N O 1 nponyckatoT yepes
razoaHanmsatop NDIR naetektop CLD nam HCLD. MonyyeHHble 3Ha4YeHnst KoHueHTpaumini C 02 nNO cdukcupytoTkak5u C
COOTBETCTBEHHO.

Mopavy C 02 npekpawatoT n yepes aetektop CLD nnn HCLD nponyckatoT KaMGpoBOYUHbIl ras. cogepxawmii NO.
3HadeHune KoHueHTpauum NO dukcupytoT kak D.

MopaBneHne nsnydenns no C02. %. paccunTbiBaloT No chopmyne

NMopaBneHve = | — (

rae A — KoHueHTpauus HepasbaBneHHoro rasa C 02. nusmepeHHas BrasoaHanusatope NDIR, %;
B — KOHUeHTpauus paszbasneHHoro rasa C 02, usmepeHHas B rasoaHanusatope NDIR. %;
C — KoHUueHTpauusa pa3zbasneHHoro rasa NO. nsmepeHHas B getektope CLD. MAH-1;
D — koHueHTpauua HepasbassieHHoro rasa NO. nsmepeHHas s getektope CLD. MaH-1.

1.9.2.2 TpoBepka NogasfieHUs N3Ny4YeHNs Nog BO3AeNCcTBMEM Bnaru

3TOT MeToA NPUMEHUM TOJIbKO K U3MEPEHUIO KOHLLEHTPaL My BfiaxHOro napa. Mpu pacyete nogaBieHna nsnyvyeHms
noa Bo3geicTBMEM Bnarun Heo6XxoA4MMO yunTbiBaTb pasbaBrieHMe KanbpoBOYHOrO rasa, cogepxawero NO. BOASHbLIM
napoM 1 NPoBeCTU NepecyeT KOHLEeHTPaLuum BoasaHoronapa BCMecu. OpUeHTUPYACbHa 3HaYeHUA, OXuaaemble Bnpouec-
ce ucnblTaHus.

KannbpoBouHbIi ras. cogepxawnii NO numetowmin KoHueHTpaumio ot 80 % a0 100 % NosHOM WKasbl B HOPMasbHOM
paboyem gnanasoHe. nponyckatTyepe3aetTekTop”~O niam HCLD .3HaueHne KoHueHTpauum N O dukcmpytoT kak D. 3atem
KanMbpoBOYHbIN ra3. cogepxawmnii NO. nponyckaloT Yepes BOAY NPU KOMHATHOM TemnepaType, NOC/e 4Yero oH NpoxoaunT
yepe3s geTtektop CLD nnn HCLD. 3HavyeHune koHueHTpaumun NO cukempytoT kak C.
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OnpepensatoT TemnepaTypy BOAbl, 3Ha4YeHNe KOTopoli hukcupytoT kak F. OnpegensatoT AaBfieHNe HacbIWeHHOro
napa cmecu, COOTBETCTBYIOLLEe TeMnepaType BoAbl B6ap6oTepe F. 3HaueHne 3TOro AasneHna UKCUpPYOT kak G. KoHLUeH-
Tpauuio BogsaHoro napa H. %. B cMecu paccuuTbiBalOT No dopmysne

/Il =loo!— 1| .
\ o» t

Mpegnonaraemyto KOHLEHTPaLMIO pa3pexeHHOro kannbposouHoro rasa NO {B BogssHom nape) De, %. paccunTbiBa-
10T no chopmyne

[ns oTpa6oTaBwunx ra3osB gunseneli HeO6X04MMO YCTAaHOBUTb MakCUMasibHYI0 KOHLEHTPaLUo BOASHOro napa B
oTpaboTaBlwunx rasax HT. %. oxugaeMmyo Npu ncnbITaHUAX, Npegnonaras, 4To aTOMHOe OTHOLWeHne Tonamea H/C = 1.8:1
Npy KOHUEHTpauum HepasGaBNEeHHOro KaMGPOBOYHOIO rasa, cogepxawero C02 paBHoit A (cm. 1.9.2.1 HacTosiuero
[O0NONHEHUNA):

=0.9N1.

NopaBneHne n3nyyeHus nog geictenem Bnarv. %. paccuntbiBaloT no popmyse

(b= B
Ac ) H
roe DO— oxunpgaemas paspexeHHas KoHueHTpauusa NO. mnH-1;
£ — pa3spexeHHas KoHueHTpauna MO.MH-1;
HT — mMakcumanbHas KOHLEeHTpauus BoAsHOro napa. %;
H — dakTnyeckas KOHUEHTpauma BogaHoro napa, %.

MopaBneHne no H20 He f0/MKHO 6bITb 60nee 3 %.

NMpumeyaHune — CylwecTBEeHHO, YTObbI KAIMGPOBOYHLIN ra3, cogepxawmnii NOz. uMen MUHUMaIbHYIO KOHLeH-
Tpaymto N 0 2. nockosibKy nornoueHre N 02 BoAOW He yUMTbIBAKOT NPY pacyeTe NoaaB/ieHUs.

1.10 YactoTa KanmMbpoBKM

[asoaHanm3atopbl KaMGPYOT aCcCOOTBETCTBUM C 1.5HACTOALWEr0 AONO/THEHWSA, NO KpaliHel Mepe, KaxAable 3 Mec Uiun
nocne NpoBeAeHNsi PEMOHTOB, UMW 3aMeH B CUCTeMe, KOTOpPble MOTYT HapyLWuTb KainbpoBKy.

2 Kann6poBKa cUCTEMbl U3MEPEHUSA BPeAHbIX YacTul,

2.1 BBepgeHue

KaxAblii KOMNOHEHT KaNIM6pyoT Tak 4acTo, Kak 3TO He06X0A4MMO AN1A NoAAepPXKaHUA TOYHOCTU M3MepPeHuii, ycTaHaB-
NnBaemMoii HacToAWMM cTaH4apToOM. B HacTosAwem pasgene onucaH MeTos KasimbpoBKK, KOTOPbI NPUMEHAIOT 418 KOM-
MOHEHTOB. yKa3aHHbIX B 1.5 onosiHeHNA 1 K NpUIoXeHuto [l B AONOSIHEHUN 4 K npuioxeHuto M.

2.2 N3mepeHne napaMeTpoB NOTOKa

KannbpoBKy ra3oBbIix pacxo0MepoB Uan NpubopoB N3MepPeHUs NoToKa NPoBOAAT BCOOTBETCTBUN C HALIMOHA/IbHbIMU
n (Mnn) MexayHapoaHbIMU cTaHgapTaMu.

MakcnmanbHasi NOrpewHoOCTb N3MepAemMoli BE/IMUUHBI He A0/KHA NpeBbiwaTth + 2 % CUUTbiBaeMbIX NOKa3aHWN.

Ecnu ncnonb3yoT gudepeHymanbHblii MeTOA U3MepeHns NoToKa, TO MakCuMasibHas MorpewHoCTb PasHoCcTH
AO/KHA 6bITb TaKoli, YUTOGbLI NOTrpewWwHoCTb u3meperHnss GEDF He npeBbiwana * 4 % [cM. Takxe (koMnoHeHT EGA). 1.2.1.1
AONONHEHNSA 4 K NPUNOXEHMIO [1). MakCMasibHYI0 NOrpeLHOCTb MOXHO paccynTaTb No CpeAHEKBaAPaTUHHOMY 3HAYEHMNIO
NorpewHoCTel Kax40ro n3 NCnosib3yembix Npnbopos.

2.3 MNpoBepka koapduryneHTa pasdbaBneHns

Ecnu B cucteme ot60pa Npo6 BpeAHbIX YacTUL, He UCNOMb3YIOT razoaHannsatop EGA (1.2.1.1 gonosHeHus 4 K npu-
noxeHuto [1), 7o koathnyneHT paszbassieHNA NPOBEPSAIOT AA KaX/A0rNo HOBOro ABUratesia BO BpeMsa ero pa6oTtbl 1 npu
n3mepeHumn KoHueHTpauumn C 02 nam NOX B nepBrYHOM OoTpaboTaBlieM rase v pas6aB/ieHHOM oTpaGoTaBLUeM rase.

3HayeHne N3MepeHHOro koaduumeHTa pas6aBieHna He J0/KHO NpeBblwaTk X 10 % 3HaveHua KoahduLmeHTa
pasbaBneHns, pacCCYMTAHHOrO Mo pesynbTaTam U3MepeHui koHueHTpaunm C 02 nam NOX.

2.4 MpoBepKa ycnoBuUii NPOXOXAEHNS YACTUUYHbIX MOTOKOB

[vana3oH ckopocTeii oTpa6oTaBLiero rasa v kosie6aHuii faBneHus Heo6xo4MMO NPOBEPUTL 1 OTPEryIMpoBaTh B
cooTBeTCTBMU C Tpeb6oBaHusamMn 1.2.1.1 (komnoHeHT EP) gononHeHnsa 4 k npunoxeHuto i (ecnm aTo NPMMEHUMO).

2.5 MepuoanyYHOCTb KaNnnbpoBKN

Mpu6opbl 4151 U3MEPEHNS PACXOL0B Ka/IMBPYIOT, MO KpaiHeid Mepe, kaxable 3 Mec Uav Npu NPoBeAEHUN Takux pa6oT
M 3aMEeH B CUCTEMeE, KOTOPbIe BAUAIOT Ha Ka/imGpOBKy.
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fononHeHwune 3
(o6a3aTtenbHoOe)

OueHka flaHHbIX U pacyeTbl

1 OueHkKa AaHHbIX U pacyeTbl BbIGPOCOB BpeAHbIX ra3006pa3HbliX BeWeCTB U BpeHbIX YacTuy,

1.1 OueHka gaHHbIX 0 BbIGpocax BpeAHbIX ra3006pa3HblX BeWecTB

[nsa oueHkn BbIGPOCOB BpeAHbIX ra3006pa3HbIX BeleCcTB pacCUnTbIBalOT CpeHMe 3Ha4YeHs guarpaMmbl nokasa-
HUI Nnpn6opo. 3a nocnegHne 60 C B KAXAOM pexnme U Ha OCHOBE CPefHUX 3HaYeHW anarpaMmbl NokasaHuii npuéopos 1
COOTBETCTBYHOLMX AAaHHbIX KA/IMGPOBKM ONpeaenstoT cpefHMe 3HaYeHns KoHueHTpayum cone CH. CO. NOx n C02. ecnu
NPYMEHSIIOT MeTo/, onpejesieHns codepxaHus yrnepoaa. MoxeT 6bITb NPUMEHEH MHOI cnoco6 (UKCUPOBaHWA AaHHbIX,
ecnim oH o6ecneymBaeT NosyyYeHVe 3KBUBANEHTHbIX AAHHbIX.

CpepfHue 3HaueHnsa (hOHOBOM KOHLEHTpaunmconcaMoryT 6bITb onpegeneHbl NonokasatensamMm pa3éaBnistoLero Boayxa
B Kamepe WM Mo HenpepbiBHbIM (POHOBbIM Noka3aTenam (He B Kamepe) 1 COOTBETCTBYIOLMM AaHHbIM KaMGpoBKU

1.2 BblGpoOCbl BpeAHbIX YacTul,

[Ns oueHKN BbIGPOCOB BPeHbIX YacTuL, 415 KaX0ro pexvumMa ukcupytoT obulyto maccy obpasuos J1/50M . unn
06beMbl YacTul, *'sAM.i- npoxoasawmnx yepes uabTPbI.

dunbTpbl BO3BPAaLLaloT B Kamepy A1 B3BEWVBAaHNSA, BblAEPXNBAIOT B Hell. No KpaliHell Mepe, a TeyeHne 1 4. HO He
60nee 80 4. n3aTem B3BewMBaT. Maccy 6pyTTO (OU/IbTPOB PUKCUPYIOT, U U3 HEe BbIUMTAIOT Maccy Tapbl. Macca BpeAHbIX
yactuy, (/1/, ana metofga c Mcnonb3oBaHMeM ofAHoro cdwunbtpa; A/, f Ans meToga C MCMONb30BaHWEM HECKOSIbKUX
dmnbTpoB)NpeacTaBiseT co6oii CyMMy Macc BpeAHbIX YacTul, Co6paHHbIX BnpeaBapuTesibHOM Y OCHOBHOM (hu/ibTpax.

Ecnu dpoHoBYIO nonpaeky He BBOAAT, TO hmnkcmpytoT maccy A/O(L nnn 06bem KD|L paszbaBnstolero Bo3ayxa, npoxo-
Asuiero yepes hunbTpbl, U Maccy BpeAHblix YacTuy A/d. Ecnm npoBogaT 60/5ee O4HOTO M3MEPeHUs, TO COOTHOLWEeHne
AINAlgit van paccunTbiBaOT AN KaXA0ro M3MepPeHUs, a UX 3Ha4YeHUsA yCpeaHSIoT.

1.3 PacueT BbI6GpPOCOB BpeAHbIX ra3oo6pa3sHbiX BelecTB

OkoHYaTesNbHble PErMCTPUpPYyEMble B MPOTOKO/IE pe3y/ibTaTbl UCNbITAHWA PacCUMTbIBAIOT CAeylowmnmMm o6pas3om:

1.3.1 OnpepeneHne NoToka oTpaboTaBWUX ra3os

OnpepgenstoT pacxod oTpaboTaBlmnx razos (6'CYHIAL U -YMW unu T'pYmn)Ansa KaxAoro pexuvma B COOTBETCTBUN C
121 —1.2.3 pononiHeHnsa 1k npusioxeHuto .

Ecnn ncnonb3yoT CUCTEMY NOSTHOMO PaspexeHuns NoToKa, TO 4718 KaXA0r0 pexuma onpeAenstoT NosHbIi pacxos pas-
pexeHHoro oTpa6oTasuwero raza (CTOTW. rTOTW) B cooTBeTcTBUM € 1.2.4 fONONHEHUSA 1 K NpUAoXeHuto [.

1.3.2 MonpaBKa Ha Cyxoi (BNaxHbIi) NOTOK

Ecnu ncnonesytoT Cexhw - *EXHW- ATOTW unnu *totw- To 3HaYEHME N3MEPAEMON KOHLUEHTpaLun A0XKHO ObiTb
npeo6pa3oBaHO B 3HaY€HMe BO B/IAXXHOM COCTOSIHMM BCOOTBETCTBUM CO crieaytoLeri hopMy o, ecnm namepeHne npoBoaaT
He BO B/T&XXHOM COCTOSIHUMU:

cone (wet) = cone (dry).

[Nns nepBuYHOro oTpaboTaBLIero rasa:

nnn

m— *W2 -
| + 1.88 *0.005 «CO % (dry) + C 023<dry)

[ns pas6aBsieHHOro oTpaGoTaBLUero rasa:

nnn

. _
W. e.2= 1+ A 183c0] (dry)

200
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f FH mMoxHo paccuunTtaTb no popmyne
1.969
UfcL

CAIRW

IVH

Ans pa3baBnsiloWero Bo3gyxa:

. 1.608%/<j(l — I/ DF) + H J1/D D |
B 1000 + 1.608//d(I - 1/ DF) « Hjl/D F)\

6.224,/m
"d
Pa — PaHilto

BJ/T2AXKHOCTb BMyCKaeMoro Bo3gyxa, rpaMmmbl BOAbl Ha KUWJ/10OrpaMM CyXOro Bo3ayxa;

roe/lla—
wg« BNAXHOCTbL pasbaBnsloLwero Bo3ayxa, rpaMMbl BOAbl Ha KM1IOFpaMM CyxXoro Bo3ayxa;
*d ~ OTHOCUTE/IbHAsA BNAXHOCTb pasbasiatouero sosayxa. %;
N1 1. AaB/eHWe HACbILEHHOTO Napa pasbasnisitowero Bosayxa. kMa.
[ns BnyckaeMoro Bosayxa (ec/v oT/iMyaeTcs oT pa36aBnsiiolero Bo3ayxa):
a= ,—*W2’
roe
1,608/ /1
kw2 KOO + 1.608//4
6.22/3P,

“ i —/>.n,10-2

OTHOCUTENIbHAsA BNAXHOCTb BNyckaemMoro Bosgyxa. %:
pa— [aBJ/ieHVe HacbIWEeHHOro napa Bnyckaemoro Bosgyxa. kfa.
/>B — o06Lee bapomeTpuyeckoe gaBneHue. kMe.
1.3.3 MonpaBkKa Ha BAaXHOCTb A/19 KOMNOoHeHTa NOX
MockonbKy BblIGpPOC KOMNoHeHTa NOX 3aBUCUT OT YC/NIOBUI OKpYXXatoLero BO3ayXa, KOHLEHTPaLUo KOMMOHeHTa
NOX paccunTbiBalOT C NONPaBKOl Ha TeMNepaTypy U BNaXXHOCTb OKPYXaloLLero Bo3ayxa c NomMolybio KoadduuymneHta An.

onpegensieMmoro no copmysne
H~14+A(Hi - 10.71) + B(TlW- 298)'

roe A = 0.309(7FUEL/6 AIRD- 0.0266:

5 =- 0.209GFUEL/GAIRD* 0.00954.

Ta— TemnepaTtypa Bo3gyxa. K;

~fuei/N ard — COOTHOLEHME TONANBO/BO3AYX (CyXOli);

Ha — abcontoTHaa BNaxXHOCTb BO3JyXa Ha BMycKe, Macca BoAbl Ha 1 Kr Cyxoro Bo3gyxa, r/kr. onpegensemas no popmy-
ne

6-22Y - , .
Pa- PAR\O *
rae Jln— OTHOCUTENIbHAs BNIAXHOCTL BO3AyXa Ha BMycKe. %;
pn— pAaBneHue HacblLLEHHOro nNapa Bo3Ayxa Ha Brycke. Ka;

/>B — ob6ulee 6apomeTpuyeckoe gasneHue, kMa.
[na auseneii ¢ NPoMeXyTO4YHbIM OX1aXAeHNEM BO3Ayxa NCMONb3YT hopmyny

1- 0J2(//, - 10.71) - 0,00275(F, - 298) T 0.00285('8C - 7*cKc |>’

roe N'$c — TemnepaTtypa Bo3ayxa nocsie MPOMeXyTOUYHOIo OX1axXAeHns.
ASCRef— TemnepaTtypa, yka3sbiBaeMas NnpeAnpusaTMeM-n3roToButenem.
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1.3.4 PacyeT maccoBOro pacxoja noToka BbI6GpOCoOB
MaccoBblii pacxof, NOTOKa BbIGPOCOB A5 KaXA0ro pexuma paccumTbiBalOT cneayowmnm ob6pa3om:

a) Ona nepBu4yHOro otpaboTtaslwero rasal):
Macca rasza = n cone CEXH/.

mnm
Maccara3sa = k-conc [ H O -

mnm
Maccarasa »w conc |exhw-

b) AnsA paz6aBneHHOro otpa6oTaBluero rasa’*
Maccarasa = «conc. GTOTy<

wnmn
Macca rasa = weconccGTOTW.

rae concc— (PoHoBas CKOPPeKTUPOBaHHasi KOHLEHTpayuns.
cone. = cone — concd[1 — (1IDF)\.
DF - 13.4/[concC02 ¢ (conc CO ¢ conc HC) 10-4J
nnm
DF= 13.4/conc C02.

KoadhtpnumneHTbl 1 — BO BIAXHOM COCTOSIHUWN, V— B CYXOM COCTOSIHUW, XX — BO B/IAXHOM COCTOSIHUWN UCMNO/b3YIOT a
COOTBETCTBUW CO criegytouieii Tabnuueii.

Ta6nunya O.4

ras " v W conc
NOx 0.001587 0.002053 0.002053 MAH-1
Cco 0.000966 0.00125 0.00125 M/H-1
HC 0.000479 — 0.000619 MJTH-1
oo 15.19 19.64 19.64 %

MnoTtHocTb CH onpeaensioT No cpegHeMy 3HaYeHUIO COOTHOLWeEHWS yrnepoa/sogopos 1/1,85.
1.3.5 PacuyeT KOHKPeTHbIX BbIGPOCOB
KOHKpeTHbIli BbI6poc. /(KB T4). KOHKPETHOrO rasa paccuymMTbiBalOT No hopmyne

KOHKPETHbIN ra3 = —  ----mmmmmemeeees .

Toe PL= PW.' + P*E I
KoathhnureHTbl BECOMOCTU U HOMEpa PeXMMOB M. UCMOJIb3yeMble B yKa3zaHHOM Bbille pacuyeTe, onpeaesnsioT a

cooTBeTCcTBUM C [,.3.6.1.
1.4 PacuyeT BblGpOCca BpeAHbIX YacTul,

PacueT BblGpoca BpeAHbIX YacTul, NPOBOAST CNeAyowmnuM o6pasom:

1.4.1 TMonpaBOYHbIN KOI(PPULNEHT HA BNAXHOCTb A5 BpeAHbIX YacTul,

MocKoNbKy ablGpoc BpeAHbIX YacTuL, An3esa 3aBMCUT OT cocTaBa OKpY>Xatolero Bo3ayxa, B nokasaTes/ib MacCoBblii
pacxop noToka BpeAHbIX YacTuL, BBOASIT MOMNPaBKY Ha B/IQXHOCTb OKPYXaloLWwero Bo3ayxa ¢ NomMolbo koadduumneHta AG

paccunTaHHoOro no copmysne
A, = /]l + 0.0133(/¥ 10,71)1.

1' B cnydyae NOxnokasatenb koHueHTpaunm NOx(NOxconc nnm NOxXconc2) ymHoXarT Ha A'HKOX(KOadhdLMEHT no-
npaBKu Ha BfIaXHOCTb A4Na NO,. ykasaHHbIi B 1.3.3 HacToOsALWeEro AOMNO/IHEHUS) CNeayOWNM 06pa3oM: XHHO, *conc uim

A'HHO, * conc2.
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rae Hn— a6cosoTHasi BAAXHOCTb BO34yXa Ha BMycke, Macca Bofbl Ha 1 Kr cyxoro Bo3gyxa, m'kr. onpegensiemMas no popmysne

Hn B 6.22AnPw
PB-PbdAalo'l

rAe Jla— OTHOCUTe/lbHAas BIAXHOCTb BO3yXxa Ha Bnycke, %;
pn— paBneHve HacbIWeHHOro napa Bo3gyxa Ha Brnycke. kMa;
pii — o6ujee 6apomeTpuyeckoe gaBrieHue. KMa.

1.4.2 CwncTembl HacTMYHOTro pa3baBsieHNs NoToka
OKoHuaTeflbHble perucTpupyembie B NPOTOKOJe pe3y/nbTaTbl UCMbITAHUI BbIGPOCOB BPEAHbIX YacTul, MonyvaroT
cneaywWwum 06pa3om. MOCKO/IbKY KOHTPO/IMPOBaTb pacxo/ pa3baBiieHHbIX 0TpaboTaBLIMX Fa30B MOXHO Pas/iMyHbIMU
cnocob6amu, To ansa pacyeta 0EOF nnn KEDF npuMeHsIIOT pasHble MeToabl. Bce pacueTbl NpoBOAAT HA OCHOBE CPpefHUX

3Ha4YeHuUi No oTAeNbHbIM pexumam B TeyeHue nepuoga otéopa npo6.
1.4.2.1 WN30KMHETUYECKMNE CUCTEMbI
G EDFW. | = CfcXHW. INi

nnm
tUTVr. i = "EXHW. | Y=
G DILW .1 * <*fcXHW.i '

C fcXHW.f r

GDILW. | + MXHW.I r
~MEXHW.I r

rae r— OTHOLIEeHMe MoMepeyHbIX CeYeHU N30KUHETMYECKOro NPo600T6OPHYKA J11 1 BbINYCKHOU TPyGbl

1.4.2.2 Cwuctembl € nsamepeHnem KoHueHTpauum C02 nam NOXx:

CEDFW. | = CtXHW. JY)

nwnn
*fcDFW./ = ~AEXHW. | 4/’
concs , — conca ,
U( oo —
concy|),/ — concga
rae concE — BnaxHas KOHUEHTpauMs U3MepsaemMoro rasa B nepBUYHOM oTpaboTaBLUeM rase;
COHCQ— BN1aXXHas KOHUeHTpauna namepsaemMoro rasa B paSGaBl’leHHOM OTpaﬁOTaBLLIeM rase;

conca — BJ1aXHas KOHUeHTpauua nsMmepsaemMoro rasa B pa36aBnmou4eM BO3ayxe.
3HaveHus KOHueHTpauMﬁ, M3MepPEeHHbIX B CYXOM COCTOSIHUW, A0/KHbI 6bITb Mpeobpa3oBaHbl @ MX 3HaYEeHUA BO BlaX-

HOM COCTOSIHUM B COOTBETCTBUM C 1.3.2 HACTOALWEro AOMNOJ/IHEHUSA.
CucTeMbl C U3MepPeHeM KOHLeHTpaunn komnoHeHTa C 0 21 MeTo/ onpeesieHns cofepxaHus yrnepoga:

1.4.2.3
» 206,60umna..,
°BDfV, [ = “IT"- -
t-u 2D./ loia,j
roe CO20 — KoHueHTpauusa komnoHeHTa C 02 B pa36baBqieHHOM oTpaboTaBLueM rase;
C 02A — KOHUeHTpauusa komnoHeHTa C 02 B pa3baBnsiowem Bo3ayxe.

KoHUeHTpaymm namepsioT B 06bEMHbIX 4O/SAX. %, BO BJI&XHOM COCTOSIHUN.
370 ypaBHeHue, onupaloLleecsi Ha npearnosiaraeMoe coAepxaHue yrnepoga (aTombl yriepoga, noctynatwoume B

ABuratenb, BblGpacbiBaloTcs UM B kadectee C 02). pewatoT cnegyowmm ob6pasom:
CtDFW. | ~ GKkXHW. | Y=
206.60 1-tJEL.r
CtXHW,/<C 02D.i — C°2A.l>
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1.4.2.4 Cuctembl C n3MepeHuemMm noToka:

CtDFW./ ~ GfcXHW. | fr-
CTOTW.J
ATOTW.i — CI>ILW.))

1.4.3 Cuctema paspexeHus NoJIHOro noToka
OKOHuaTe/NlbHble pPerncTpupyemMbie B NPOTOKOJIe pe3y/bTaTbl UCMbITAHUA BbIGPOCOB BPeAHbIX YacTUL, MonyvaroT

cnegytowmm o6pasom:
Bce pacyeTbl NPOBOAAT Ha OCHOBE CPeAHUX 3HAaYeHWii Mo OTAe/bHbIM pexvuMmamM B TedyeHne nepuoga ot6opa npob.

CH>FW. I = GTOTW./

~EDFW. AHHW. f
1.4.4 PacuyeT MaccoBOro pacxoja notoka BpeAHbIX yacTuy,
Pacxop noToka AMCNepcHbIX YacTul, N0 Macce paccyuTbiBalOT Cefyowmnm obpa3om:

[nsi meTofa C UCNO/Ib30BaHNEM OAHOro unbLTpa:
IMGeotwW ,

PMr
“Wsam'000

PU, "M il % >uver
“'sam'000
roe (CEDFW)avcr (VEDFw)aver. Alsau, “sav B TeYeHUe LMKIa UCMNbITaHUA ONpeaesniatoT COXEHNEM CpefHNX 3HayYeHul no
oTAeNbHbIM pexumam B TeyeHne nepuoga otéopa npoob:

(MCDHV Yu«l 3 WF,:

~SAM ~ SASAM.I'
Ana metofa C MCMO/Ib30BAHNEM HECKO/bKMUX (OMIbTPOB:

PMc
H sam. ft 00O

¥ t.e ALDTW.i

PH'
ASAM *000

roe /a 1..n.
B mMaccoBbIii pacxop NOTOKa BPeAHbIX YacTUL, MOXeT 6blTb BK/lOUeHa crefytoliast nonpaska Ha ¢oH:

[na meTofa c UCNoNb30BaHMEM OA4HOMO punbTpa.

b "on, vd vl yiier
| Hsam wdil 7.t|(/ OFHH 1000

H( _

PH" y fir 1 lW'fij(’/fCUfW Nivei
["SAM a*dil j-n OF,)) 1000

Ecnu npoBogAT 6onee ogHoro wuamepeHus, 1o AZMA/IQ”™ wan UAIY N 3ameHsoT Ha (M ~AHQ|Mave, wnan

~AV~DilJaver cOOTBETCTBEHHO.
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1]
concCO, m(concCO + conc CH)IO'

DF

DF= 13.4/conc COT

Ans meToda € UCMOJ/Ib30BaHNEM HECKOJIbKMX q)VIanpOBZ

n
“na _ 1 Ct)KW.J
an, -y i rwr, <Y
[ WsAM.I  WDIL 1A1k O j 1000
H / 1
o » AL 1) AbDbW.r

[ASAM1  “oil |21. DF) J 1000

Ecnu npoBopgAaT 60nee ogHoro namepeHus, To A/Id.\WDILunun N1/y A~ 3ameHsawoT Ha {/1/y1/0]1™an, nnn

COOTBETCTBEHHO:
13,4

conc CO, - (concCO + concCH)IO“*

Dt

wm
D F= 13.4/conc CO,.

1.4.5 PacueT KOHKPETHbIX BbIGPOCOB

KOHKpeTHbIN BbIGPOC AncnepcHbIx Yactuy, AN/, r/(kBT 4). paccunTbiBatoT no oopmynamil

Ans meToga € MCNonb30BaHMEM OA4HOro hunabTpa:

An/
An/ -

ZfiPFi
I-1
Ana metoga € UCNOJIb30BAHWEM HECKOJIbKUX (PUIbTPOB:

I my
An/

Enn'A
-1

1.4.6 daKTMYeCKMit KOahPULNEHT BECOMOCTU pexnma
[ns metoda € UCnosib3oBaHWEM OA4HOro unbTpa hakTuyeckunii koadduuymeHT BecomocTn ITAE; ANs kaxaoro
pexnmMa paccunTbiBaloT No opmyre

XM, - L >ner
WFb.,
JWSAM C toi-w ,/
wmn
TsaM.i (r ED|-w »avef
~SAM KeDFW./
roe /= 1. n.

3HaueHns akTnyecknx KoagMULMEHTOB BECOMOCTU pexnma A0/MKHbI HAXOA4UTLCA B npegenax + 0.005 (a6conoT-
HOe 3HauyeHue) 3HaYeHuii KoahhNLMEHTOB BECOMOCTH pexuma, nepeyncieHHbix B /J.3.6.1.

1Moka3aTefnlb CKOPOCTU NOTOKA BpeAHbIX YacTul, AJ1/Tam yMHoOXatT Ha Ap (KO3 ULMEHT NONPaBK/ Ha BNAXHOCTb
[ON51 BpeAHbIX 4acTuL, YKasaHHbIi B 1.4.1 HACTOSILWLEro AOMNOJTHEHMS).
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AononHeHwne 4
(o6a3aTenbHOE)

CucTtembl aHanu3a n otbopa npo6

1 CucTtembl oT60pa Npo6 BpeAHbIX ra3006pa3HbliX BEWECTB Y BPeAHbIX YAcTUL NPeACTaB/ieHbl HA PUCYH-
Kax:

[.2 — cncTema aHanmnsa oTpaboTaBLUMX NepPBUYHbIX Fa30B;

[.3 — cucTema aHanu3a oTpaboTaBLIMX pa36aB/ieHHbIX ra3os;

[.4 — 4acTWYHbI NOTOK, N30KMHETNYECKNI NOTOK, ynpaB/ieHne OTKa4nBatoLMM HACOCOM, YaCTUYHbI OT60pP Npo6.

[.5 — YacTU4HbIA NOTOK, U3OKUHETUYeCKWUii NOTOK, ynpaBfieHNe HarHetaTes/lbHbIM HACOCOM, YaCTU4HbIi OT60p
npoo6;

[.6 — YacTuuHbI NOTOK, KOHTPONb C 02 unn NOX, YacTU4HbI OT60p NPOG;

[.7 — yacTuyHbIi NnoTok C02 1 6anaHc yrnepoacoaepxawmx razos, o6wmii ot6op nNpo6;

[.8 — YacTU4YHbIA NOTOK, OANHapHas Tpy6ka BeHTypu 1 namepeHune KOHLUEHTpaLMn, YacTUUHbIN 0T60p Npoo6;

[-9 — yacTuuHbI NOTOK, ABOViHasA Tpy6ka BeHTypu unn gnadparmoabiii pacxofoMep M3MepeHne KOHLEeHTpaumm,
YacTUYHbIi OT6OP NpPo6;

[.10 — YacTU4HbIN NOTOK, pasfesieHne Ha HeckosIbKO NMOTOKOB W M3MepeHWe KOHLEeHTpaLuuu, YacTUYHbIli oT6op
npoo;

[ 11 — yacTU4YHbI NOTOK, ynpaB/ieHne NOTOKOM, 06LwWnii oT6op nNpoob;

[.12 — yYacTU4HbI/ NOTOK, yNpaB/ieHne NOTOKOM, YaCTUYHbIN O0T6OP Npo6;

[-13 — NO/HbIN NOTOK, NOPLUHEBOW HAcOC UK Tpy6Ka BEHTYpy CKPUTUYHECKMM NOTOKOM, HaCTUYHbI OT60P NPO6;

A.14 — cuctema oTbopa Npob BpeAHbIX YacTul;

[.15 — cuctema pasbaBfieHMs ANA CUCTEMbI MOJSTHOTO MOTOKa.

2 OnpepeneHne BbIGPOCOB 0TPaGoTaBLIUX ra3oB

B nyHkTe 2.1 nHa pucyHkax [1.2 n .3npusegeHo nogpobHoe onncaHne pekomeHgyemblx cuctem oTéopa npob naHa-
nusa.

MoCKOMbKY MNPV pPa3fINYHbIX KOHUIypaumsax Takux CUCTEM MOTYT ObiTb OCTUTHYTbl 3KBUBAs/IEHTHbIE pe3ynbTaThl,
TOYHOe COOTBETCTBME PUCYHKaM He TpebyeTcs. [lonyckaeTcs UCMNO/b30BaHUe f0NOMHUTENIbHbIX KOMMOHEHTOB, TaknX Kak
n3mepuTenbHas annapartypa, k/anaHbl, CO/IEHOU/bI, HACOCHI U Mepek/YaTenn Ans NoayyYeHns AoNoNHUTENbHON nHdOopP-
Maumm 1 KoopauHaumm pa6oTbl B3avMOAEeNCTBYIOWMUX cUCTEM. [ipyrrie KOMMOHeHTbl, (hyHKLUMOHMPOBAHNE KOTOPbIX He
BbI3BAHO HEO6XOAUMOCTbIO 06ecneynTb TOYHOCTb PaGOThbl OTAE/bHbIX CUCTEM, MOTYT GbITb UCK/THOUEHbI, €C/IN NX UCK/TIOYe-
HNe TeXHUYECKN 0BGOCHOBAHO.

2.1 Ta3oo6pa3Hble KOMMNOHEHTbI oTpaboTaBwmux razos CO. C02. CH. NOx

AHanuTuyeckas cuctema g5 onpeesieHns BbI6GPOCOB BpeAHbIX ra3006pa3HbiX BELWECTB B NePBUYHOM Un pa3baBs-
NeHHOM oTpaGoTaBlueM rase OCHoBaHa Ha UCMO/b30BaHUW;

- aHanu3atopa HFID gna namepeHns KOHUeHTpauun yrnesofoponos;

- aHanusatopa NDIR gns naMepeHus KOHUEHTpauuu okcuaa yrnepoaa v guokcuaa yrnepoga;

- aHanusatopa HCLD wnnu akBMBaNeHTHOro aHanu3atopa A1 U3MepeHus KOHLEeHTpauMmM OKCUAoB a3oTa.

[nsa nepBnyHoro otpa6oTtaBLwero rasa (PUCyHok [1.2) oT6op npobbl 4151 BCeX KOMMOHEHTOB A,0MyCcKaeTCcs NPOBOAUTb
C NOMOLLbIO OHOrO NN ABYX NPOGOOTGOPHUKOB, PACNOIOXEHHbIX B HEMOCPEACTBEHHO 61M30CTH APYr OT Apyra, 3atem
npo6a AosmkHa 6bITb pacnpegesieHa BHYTPU CUCTEMbI B ABa pas/n4YHbIX aHanusaTtopa. Cnegyet o6ecnevyntb, 4To6bl HU a
OZHOi TOUKE aHaNNTUYeCcKol CUCTEMbI He GbIfI0 KOHAEHCaL M KOMNOHEHTOB OTpa6oTaBLMX ra3oB (BKNtoYasi BoAy ncep-
Hyl0 Kucnoty). lna pa36aBnieHHOro otpaboTrasLero rasa (pucyHok [1.3) npoba yrneBoaoponoB A0/HKHa 6bITb 0ToO6paHa c
NOMOLL b0 NPO6GOOTOEOPHMKA, KOTOPbIA HE NCMOBL3YIOT AN 0T60pa NPO6 APYrnx KOMNOHeHTOB. CneayeT o6ecneyunTb, 4TO-
6bl HN @ OfHOV TOYKe aHa/IMTUYEeCKOW CUCTEMbI He Gbl/I0 KOHAEeHCaLMM KOMMOHEHTOB OTpaboTaBLW KX ra3os (Bkaovas
BOAY W CEPHYIO KUCNOTY).

KOMMNOHEHTbI aHa/IMTUYECKOW CUCTEMbI, M306paxeHHble Ha pucyHkax [.2 n .3

O6uiee 3ameuaHme;
Bce KOMMOHEHTbI Lenu oT6opa npo6 ra3os A0/KHbI UMETL TEMMEPATYPY, YKA3aHHYIO A1t COOTBETCTBYIOLMX CUCTEM.

SP1 — Npo600T6OPHUK NEPBUYHBIX OTpaboTaBLWMNX ra3os (PUCYHOK [.2)

PekomeHAyeTcst UCNOMb30BaTh NPSIMOI NPOGOOTEOPHUK N3 HEPXaBEIOLW e CTasin ¢ HECKO/IbKUMU OTBEPCTUAMU 1
3arfyWweHHbIM TOPLOM. BHYTpeHHWIA AnameTp NPo600T60PHMKA He 0/TKEH NPeBbIWaTb BHYTPEHHWIA AnameTp Nnpo60oT-
60pHOI MarncTtpanu. TonwmHa CTEHOK NPOo600T60PHMKA He A0/KHA ObITb 60/1ee 1 MM. B Npo600TGOPHUKE J0/TKHO BbITh
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PucyHok [].2 — lMpuHuMnuanbHas cXxemMa yCTaHOBKM A1 aHanM3a oTpaboTaBLIMX ra3oB Cc onpejesieHneM
KOHUeHTpauuin CO. CH n NOx

He MeHee Tpex OTBEPCTUI a Tpex pasINyYHbIX paguanbHbIX NIOCKOCTSAX, UMELWMX pa3mepbl, obecneuynsatolme oT6op
NOTOKOB C MPUGIN3NTENBHO OANHAKOBLIMU pacxodamu. JuameTp npo6ooT60pHMKA AO/IKEH COCTaBNATbL He MeHee 80 %
AnameTpa BbIMYCKHOW Tpy6bl.

SP2 — npo6ooT60opHUK ANA aHanm3a CH B pa36aBnieHHbIX oTpaboTaBwmMx rasax (pucyHok .3)

Mpo600TOOPHMK [OIKEH:

- 6bITb pacnosioXeH B Havyane nogorpesaemoli Npo600T60pHON MarncTpanu HSL1 n 3aHMMaTh ee 0TPe30oK AJSINHOW
oT 254 po 762 Mm.

- UMeTb BHYTPEHHUIi AnameTp He MeHee 5 MM;

- ObITb BCTaB/IeH B TyHHenb ANA pas6asneHus DT (2.2.1.1 HacToswWwero NnpuioXeHUsa) B Touke, rge obecnevyeHo
Xopollee nepemellMBaHne pa36aBasioLero Bo3ayxa n oTpaboTaBLnX ra3os, a UMEHHO Ha PacCTOAHUM NPUGAN3NTENb-
HO 10 AnamMeTpPOB TYHHE/si N0 HanpaBJ/IeHNI0 MOTOKa OT TOUKU, B KOTOPOIl 0TpaboTaBLuMe rasbl BXOAsiTA TYHHE b 415 pas-
6aBneHus;

- 6bITb PacMnosIOXeH Ha AOCTATOYHOM PACcCTOAHUM N0 paanycy OT APYTnMX NPO600TOEOPHUNKOB M CTEHOK TYHHEe/S, 4TO-
6bl He 6bITb NOABEPrHYTbIM BO3AEACTBUIO TYpOYyNEeHTHbIX MOTOKOB WM 3aBUXPEHUN;

- 6bITb NOAOrpeTbIM TakK. YTOGbI TemnepaTypa ra3oBOro NoToka nosblwasnacbk A0 463 K+ 10 K (190 “C t 10 °C) Ha
BbIX0ZEe 13 NPO600TO6OPHMKA.
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PucyHok [.3 — TMpuHUMNnanbHasi CxeMa yCTaHOBKM A/151 aHanm3a pa3baBieHHbIX 0TpaboTaBLUMX ra30B
conpegenieHneM KoHueHTpaumin CO. C02. CH n NOx

SP3 — npo6ooT60opHUK ana aHannsa CO. C02. NOx B pa3b6aB/ieHHbIX OTpa6oTaBLl KX rasax (PUCyHok [1.3)

Mpo600TGOPHUK [OKEH:

- HAXOAUTbLCA B TOW Xe NJI0CKOCTU, 4To u SP2;

- 6bITb PacnosioXeH Ha 4OCTaTOYHOM PaACCTOSIHUW NO paAuycy OT APYTrMX NPOG0OTGOPHUKOB N CTEHOK TYHHENS, YTo-
6bl He 6bITb NOABEPTHYTLIM BO3AENCTBUIO TypOY/NEHTHbIX NOTOKOB UMW 3aBUXPEHWUIA;

- 6bITb N30/IMPOBAHHbLIM M MOAOrPETLIM MO BCEWN ANNMHE A0 TeMnepaTypbl He MeHee 328 K (55 °C) ana npegoTBpalle-
HUS1 KOHAEeHcauun BoAbl.

HSL1 — nogorpeBaemas Nnpo6ooT60pHaa marncrtpasnib

Mo npo600T60OpHOI MarncTtpanu npoba rasa nepeTekaeT U3 eANHOro Npo6o00TOOPHMKA K TOUKe (ToUkaMm) pasae-
neHns noTtoka n B aHanusatop CH. MNpo6ooT6opHas marncTpanb [OJIKHA.

- UMeTb BHYTPEHHWII AnameTp oT 5 Ao 13.5 mwm;

- 6bITb N3rOTOB/IEHA U3 HEPXAaBEIOLWEN cTanu unu nonnteTpaTopaTUNIEH];

- noaAepxuBaTb TeMnepaTtypy cTeHok463 K+ 10 K (190 *C + O aC) npn naMepeHnn B Kaxa0h oTAeNbHO KOHTPOU-
pyemoii cekunn npu TemnepaTtype oTpaboTaBLlwmnx ra3oB B Npo60oT6opHUKe He 6onee 463 K (190 “C).

- nogAepXuBatb TemnepaTypy CTeHOK Bbiwe 453 K (180 ‘C) npu TemnepaType oTpaboTaBLUNX ra3oB BNpo60oT6op-
HuKe Bbllwe 463 K (190 ‘C);

- nogaepxuBatb TemnepaTtypy rasa 463 Kt 10 K (190 ‘Cr 10 aC) HenocpeACTBEHHO nepej HarpeBaeMbliM
dunbTpom F2 n getektopom HFID.
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HSL2 — nopgorpeBaemas npo6ooTt6opHasa maructpanb ansa NOX

Mpo6ooT6opHan mMarucTpanb AOXKHA:

- noggepXuBaTtb TeMnepaTtypy cTeHoK 0T 328 Ko 473 K (oT 55 “C go 200 ‘C) Ha yyacTke A0 npeob6pa3oBaTens, rae
MCMNOMb3YIOT OXAXAAIOLWYI0 BaHHY M aHann3aTop, rae oxsaxaatolyo BaHHY He UCMO/b3YIoT;

- 6bITb N3rOTOB/IEHA U3 HEPXaBelLWel cTanm uam nonutetTpadTopaTUIeHa.

Mockonbky Npo600T60PHYI0 MarncTpasb HarpeBatoT TOMbKO AN NpefoTBpaLleHNs KOHAeH caun BoAbl U CEPHOM KuC-
NoTbl. TemnepaTtypa NPo600T60pHON Marnctpanu 6yfeT 3aBUCeTb OT COAEPXaHUA Cepbl B TOMUBE.

SL — npo6ootb6opHasa maructpanbs ansa CO (C02)

Mpo6ooT6opHan marucTpanb AO/KHA ObITb N3rOTOBMEHA U3 NONNTETPaAdTOPITUNEHA UIN HEPXAaBetoL el cTanu.
Oma MoxeT 6bITb Kak nogorpesaemas, Tak U HemogorpeBaemas.

BK — Mewok gnsa onpepeneHns (GOHOBOW KOHUEHTpauun BpeaHblX BewecTB (hakybTaTUBHO; TO/ILKO Ha
pucyHke [1.3)

Ana ot6opa Npo6 c (hOHOBOW KOHLUEHTpauuneli BpeAHbIX BELecTB.

BG — kamepa gnfa ot6opa npo6 (dhakynbratueHO, Tonbko Ans CO n C 02; pucyHok 4.3).

[ns oT60pa Npo6 v onpefesieHNs KOHUEHTpauuii BpeaHbIX BelecTB.

F1 — noporpeBaeMblli puUNbTP rpy60it 0UNCTKU (hakynbTaTuBHO)

TemnepaTypy cnegyeT nogfepxuBaTtb Takol Xe. Kak n gna npo6ooT6opHoi marnctpanm HSL1.

F2 — nopgorpeBaembii uUNbTP

DUNbLTP [O/KEH OCaxAaTb BCe BpedHble YacTuubl 13 Npobbl rasa A0 ee nonagaHus B aHanusaTop.

TemnepaTtypy cneayeTt NnoAnepXnBaTb Takow Xe. Kak n a4ns Nnpo6ooT6opHon marnctpann HSL1. ®unbTp noanexuTt
3ameHe npy Heo6XoAUMOCTU.

P — noporpeBaeMblii Hacoc A4NA nepekaykum npob

Hacoc cneayeTt nogorpeBath 40 TeMnepaTypbl Npo600T60pHOM Maructpanu HSL1.

CH — HarpeBaeMblli N1TaMeHHO-NOHN3aLNOHHbIV geTekTop HFID AnsA onpeAeneHna KOHLEeHTpaLun yrneso-
gopopos

TemnepaTypy cnegyet noggepxusatb B gnanasoHe 453 K— 473 K (180 sC — 200 °C).

CO, C02— rasoaHanunsaTtopbl NOIR ana onpefAeneHus KOHUEHTpauuii okcuaa yrnepoga v guokcuaa yrne-
poga

NOj — raszoaHanusatop (H)CLD gnfa onpefeneHns KOHUeHTpaL Wi OKCMaoB a3oTa

Ecnn ncnonb3ytoT HCLD. To Temnepatypy nogfepxunBatT Ha ypoBHe 328 K— 473 K (55 *C — 200 aC).

C — npeo6pasoBaTtesib

Mpeo6pasoBaTenb NCNONL3YIOT ANA KaTanMTUYeckoro npeo6pasosaHna NC>2 B NO nepepg aHanvM3om BrasoaHanu-
3atope CLD wan HCLO.

B — oxnaxpgawuwan BaHHa

[Ana oxnaxeHna n KoOHAeHcauun Bnarn u3 npobbl oTpaboTasBlUUX ra3os.

BBaHHeHeo6xoAMMONOAAEPXUBATL TeMNepaTypy BananaszoHe273K — 277 K(0‘C — 4 ‘C)c nomoLbio Nbaa unm
cucTeMbl oxnaxgeHus. Vicnonb3oBaHve BaHHbI (haKybTaTUBHO, ec/iM Ha paboTy razoaHanvsatopa He BAUSET BOAAHOW
nap (1.9.1 n 1.9.2 goNonHEHNA 2 K NPUNOXeHuto 1).

MpuMeHeHVe XMMUYECKUX ocylinTeneii ANs yaaneHusa Bnarun us npobbl He AonyckaeTcs.

T1,T2, T3 — pgatymku TemnepaTtypbl

Ana HabnwogeHna Temnepatypbl ra3oBoro NoToka.

T4 — patyuk Temnepartypbl

Ana oTcnexusaHnsa TemnepaTtypbl a npeo6pasosatene N02—NO.

T5 — patyuk Temnepatypbl

[Ana oTcnexuBaHns TeMmnepaTypbl B OX/1laxpatolein BaHHe.

G1.G2, G3 — pgaT4ynkn gaBneHusa

[ns namepeHusa gaBneHns B Npo600TOOPHBLIX MarncTpansax.

R1, R2 — perynAatopsbl gaBneHns

Ana perynupoBaHuAa AaB/IEHNA COOTBETCTBEHHO BO3ayxa v Tonnuea ana HFID.

R3, R4. R5 — perynatopsbl gaBsieHns

AnAa perynupoBaHua AaBneHns BNpo600TOOPHbIX MarmcTpansax nnotoka rasa, NocTynarowero Bra3oaHanmsaropsbl.

FL1,FL2, FL3 — pacxogomepbl

[Ana oTcnexuBaHnsa pacxofa OTBOAUMbIX Npo6 oTpaboTaBLUIMX ra3oB.

FL4, FL5, FL6. FL7 — pacxogomepbl (hakybTaTUBHO)

[ns oTcnexuBaHWs pacxofoB Yepe3 razoaHasin3atopsbl.

V1.V2.V3,V4,V5.V6 — cenekTopHble KanaHbl

YnpaBnsawT nogaveli B razoaHann3atopbl NOTOKOB Npobbl oTpaboTaBLINX ra3os, KaNMOGPOBOYHOIO UAWN HY/1EBOrO
rasa.
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V7.V8 — aneKTpoOMarHUTHbIe KnanaHbl

[na nepenycka notoka no o6xoAHomMy kaHany e o6xog npeo6pasosatens N02 B NO.
V9 — uronbyatblii kKnanaH

Ansa ypaBHMBaHWA NOTOKOB Yyepes3 npeobpasoBatesnb N02 B NO.

V10, V11l — wvronb4aTble KnanaHbl

Ansa perynuposaHnsa NOTOKOB, NAYLWNX B ra3oaHanmsatopbl.

V12.V13 — pblyaxHble KnanaHbl

[Ans yaaneHua KOHAeHcaTa U3 BaHHbl B.

V14 — cenekTOpHbIN KnanaH

HanpaBnseTt noTok B mewok BG nin BK.

2.2 OO6HapyXxeHue BpeAHbIX YacTul,

B2.2.1 n2.2.2 nHa pucyHkax 4.4 — [.15 npuBeaeHo nogpo6HOe onnucaHne pekoMeHayeMbliX CUCTeM pa3baBrieHus
noT6opa Npob6. MockoNbKy MPU pPas3NyHbIX KOH(UTypaunsax Takmux CUCTEM MOTYT 6GbiTb 4OCTUTHYTbl 3KBUBANIEHTHbIE
pe3ynbTaTbl, TO4HHOE COOTBETCTBME PUCYHKaM He TpebyeTcs. [lonyckaeTcs MCNOMb30BaHNE JOMNONHUTENbHbIX KOMMNO-
HEHTOB, TaKMX Kak knanaHbl, CONeHOMAbl, HACOCHI 1 NepekoYaTenu, Aas NosyYeHUsa AONONHUTENbHOW MHdopMaynumn
N KoopauHauun paboTbl B3auMoAelicTBYHOLWMUX cucteMm. [lpyrne KOMMNOHEHTbl, (DYHKLUMOHUPOBaAHUE KOTOPbIX He
BbI3BAaHO HEOO6XOAMMOCTbIO 06ecrneynTb TOYHOCTb PaGoTbl OTAENbHbLIX CUCTEM, MOTYT 6biTb WCK/OYEHbI, €Cln nX
VCKIOYEHNE TeXHNYeCKn 060CHOBaHO.

2.2.1 Cwuctema pasbaBnieHusn

2.2.1.1 Cuctema pasbaBneHus 4acTu noTtoka (pucyHkm 4.4 — [1.12)

OnucbliBaemas cuctema pasbaBeHUs OCHOBaHa Ha pa3baB/ieHUN YacTy NOToKa oTpaboTaBlNX ra3oB. PasaeneHune
noTtoka oTpa6oTaBLUMX ra3oB 1 NocneAyoLuii npoLecc pasbaBneHns MOryT 6bITb OCYLLECTB/IEHbI C MOMOLLbIO pa36aBAsoLWNX
cucTeM pas/InyHbIX TUMOB. [1Ns nocneayoulero otéopa BpeAHbIX HacTul, BECb MOTOK pa3baB/ieHHbIX 0TpaboTaBLNX ra3os
WM ero YacTb HanpaB/IeTCs Kk cmcteme ot6opa Npo6 BpeAHbIX YacTul, (2.2.2 HACTOALWEro AONO/THEHUS, PUCYHOK [ .14).
MepBbIli MeTo4 — 3TO MeToA NO/HOro oTbopa NpPob, BTOPO — MeToq YacTMYHOro oT6opa npoo6.

Cnoco6 pacuyeTa koadpuumneHTa pasdbaBneHnsa 3aBUCUT OT UCMNOJIb3YEMOW CUCTEMbI pas3baBrieHus.

PekomeHaylOTCA cnegytoume cucTembl.

N30KnHeTn4yeckmne cuctembl (pucyHkun 4 .4 v [ .5)

B 3TMx cucTtemax CKOpoCTb 1 AaBsieHMe NOToKa BOTBOAAWEM natpy6ke 40/HKHbI COBNagaTb C COOTBETCTBYOWMUMU
napameTpamMu OCHOBHOrO MNOTOKa 0TpaboTaBLWMUX ra3os, U NO3TOMY TpebyeTca o6ecrneyeHne HEBO3MYLLEHHOTO U 0AHOPOA-
HOro NoToka y BxoAa B Npo600T60pHMK. O6bIYHO 3TO OCTUTAETCA MCMO/Ib30BaHeM pe3oHaTopa U Tpy6bl C NPAMbIM yyac-
TKOM repej, BXOAOM B NPO600T60PHUK. KoathuLumeHT pasgeneHnsa notoka B 3TOM C/liyvyae paccyuTbiBalOT Ha OCHOBe
nerkonsmMepsiemMbiX Be/IMHUH, TakMxX Kak gmameTtpbl Tpy6. Cnegyet nMmeTb B BUAY, YTO M30OKMHE3NC UCMO/b3yeTCs TO/IbKO
Ans obecrneyeHns ycnoBuii pacnpejenieHns NoToka, a He ANA pacnpejeneHns pasmepos. MNocnegHee, Kak NpaBuno, He
TpebyeTcs, NOCKO/bKY YacTuLbl ABMAIOTCA 4OCTATOYHO MasbiIMU AN151 6ECNPEensiTCTBEHHOTO ABVXEHNS B MOTOKeE.

CucTeMbl C perysiMmpoBaHMeM NOTOKa U U3MEPEHUEM KOHUeHTpauuun (pucyHku 1.6 — [ 10)

B aTuxcucrtemax npo6a oTérpaeTca U3 OCHOBHOIO NOTOKa 0TpaboTaBlnX ra3os 6/1arogaps peryimpoBaHunio NoToka
pasbasnsatolero Bo3gyxa 1 NosiHOro nNotoka pasbaB/ieHHbIx oTpaboTaBwux razos. KoahduuneHT pasbasnieHusa onpe-
OEeNs0T. OCHOBbLIBAsACb Ha KOHLEHTpauuu M3MepsieMblX ras3oB, Takux kak C02 nam NOX, ecTeCTBEHHbIM 06pa3om npu-
CyTCTBYHOLWMX B OTpaboTaBLWNX razax Asuratesns. MIamepsitoT KOHUeHTpauumn B paz6aB/ieHHbIX 0OTpaboTaBLWNX rasax v pas-
6aBnsaloWEM BO3ayXe, B TO BPeMsA Kak KOHUEeHTpauusa B Hepa3baB/ieHHbIX O0TpaboTaBLIMX ra3ax MoXeT ObiTb U3MepeHa
HenocpeACTBEHHO UM paccynTaHa Ha OCHOBE pacxoja TOM/MBa U ypaBHEHUS yrepoAHoro 6anaHca npu ycrioBuu, 4to
notpe6neHne n coctas TOMNANBA N3BECTHbI. KOHTPO/Ib CUCTEMbI BO3MOXEH MO pacyeTHOMY KO3 unLumeHTy pasbaBneHus
(pycyHkn 0.6 v [1.7) nan no napameTpamMm MoOTOKa B oTBOAAWeM naTpy6bke (pucyHkn .8 — [.10).

CucTeMbl C perysimpoBaHueM NoToka n usmepeHnem pacxopga (pucyHku Ai.11 v 1.12)

B aTux cuctemax npob6a oTénpaeTca U3 OCHOBHOIO NOTOKa 0TpaboTaBlNX ra3os 6/1arogaps PeryimpoBaHunio NoToka
pasb6asnatoLero Bo3ayxa 1 nosiHOro NoToka pas6aB/ieHHbIX 0Tpa6oTaBl KX ra3oB. KoadduumneHT pasbassieHns onpege-
NAT, OCHOBbLIBAACH HA PA3HOCTW PacXooB 3TUX ABYX MOTOKOB. [py 3TOM TpebyeTcsa ToUHasA B3aMMHasa kannbposka pac-
XO40MepOoB. NOCKO/IbKYy HEeTOYHOCTb B 3HAYEHMAX PaAcXOfOB OAHOr0 MOTOKA OTHOCUTE/IbHO APYroro MOryT MpuUBECTU K
CyLWEeCTBEHHbIM OWNGKaM MpU BbICOKUX 3HaYeHUAX KoadduumeHTa pasbaBneHunsa (pucyHku 4.9 — [.15). YnpaBneHue
noTokaMmu 3Ha4MTeNIbHO ynpoljaeTcs, ecn pacxoq pasd6aB/ieHHbIX 0Tpa6boTaBLWMX ra3oB NoAAEPXKNBaTb NMOCTOAHHbIM 1
N3MEHATb, MO Mepe HafobHOCTKM, pacxos paszbasnsioLlero Bosagyxa.

Mpun ncnonb3oBaHMM CUCTEM C HaCTUYHbIM pas3baBrieHVeM noToka cregyeT usberaTb NPo6/1eM, CBA3AHHbIX C OCaX-
AeHneM BpeHbIX HacTul, B 0TBOAALLEM NaTpy6Ke, 1 y40CTOBEPUTLCS, UTO N3 0TpaboTaBLINX ra3os ABUraTens n3sBnekaeT-
ca npeacTaBuTesibHas Mo cocTaBy npo6a. Heo6xoaumMo Takxke TwaTeNbHO onpeAensitb KoadduUUMeHT pasgeneHus
NOTOKOB.

Mcnonb3oBaHWe ONMCaHHbIX Bbille CUCTEM TpPebyeT NOBbIWEHHOrO0 BHUMaHMA K 3TUM K/1lo4eBbIM Npo6iemam.

MepBuYHbIe oTpaboTaBLlMe rasbl HaNpPaB/IAT U3 BbINYCKHOW Tpy6bbl EP (pucyHOK [1.4) a TyHHe b ANA pa3baBieHns
DT no noasogsawemy natpybky TT yepe3 M30KMHETUYECXMA NPOGOOTOOPHUK ISP. Pa3HOCTb faBneHuii otpaboTaBLmnx
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rasoB B BbIMYyCKHOI Tpy6e 1 BXxoge BNpo600T60pHMK yNaBamBaeTcs AaTunkom gasnenns DPT. OTgaTymka curHan nepega-
eTcsa Ha perynatop pacxoga FC1.koTopblli ynpaBaseT BbITSXHbIM HacocoM SB ans o6ecneyeHns HyneBoro nepenaga gas-
neHuns y Bxoga BNpo6ooT60pHuK. Mpu co6104eHNN 3TOTO YC/I0BMS CKOPOCTN NOTOKOB OTpa6oTaBLIero rasa B BbIMyCKHOM
Tpy6e EP nnpo6oot6opHuke ISP ogmMHakoBbl, NMMOTOK, Npoxoaawmii yepes ISP n nootBogsAwemy natpyoky TT. npeacras-
NAeT co60ii NOCTOSIHHYI0 YacTb NOJIHOTO NOTOKa 0OTpa6oTaBLW KX ra3os. KoahduumneHT pasgeneHnsa onpeAensioT OTHOLe-
HMeM nnowageli nonepeyHbix cedeHnii EP n ISP. Pacxoa notoka pas6aBnstolwero Bo3gyxa U3MepsatoT pacxofoMepom
FM1. KoadhcbmumeHT pa3baBieHns paccunTbiBalOT Ha OCHOBaHMM pacxoja pa36aBfflolLero Bosayxa n koadguuyneHTa
pasgeneHus.

PucyHok [].4 — CucTema C YaCTUYHbIM pas6aB/ieHneM NOTOKa, N30KMHETUYECKNM NMPO600T60PHUKOM
1 YaCTU4YHbIM OTGOPOM NpPO6 (KOHTPOsbL SB)

Hepas6aBneHHble oTpaboTaBLimne rasbl HANPaBATCA U3 BbINYCKHON TPYy6bl EP (pycyHOK [.5) B TYHHENb ANa pas-
6aBneHusi DT nooTBoAsALWEeMy NaTpy6Ky TT yepes M30KNMHETUYECKM A NPOGOOT60PHUK ISP. PasHocTb AaBreHuii oTpaboTas-
LWNX ra3oB B BbIMYCKHON Tpy6e 1 Ha BXxoAe B NPo600T60PHUK ynaBivBaloT gaTunkom gasneHnsa DPT. OT gatumka curHan
nepegaeTcs Ha perynstop pacxoga FC1, KOTOpbI ynpaBnseT HarHeTaTte/lbHbIM Hacocom PB. cnyxalwumm ans o6ecnede-
HWS HYNIeBOTO nepenaga fgaBfeHns y Bxoga B NPo600TO60PHUK. ITO AOCTUraeTCs HanpaB/ieHMeM He3HauYnTesIbHON YacTu
noToka pa36asBaisoLLero Bo3ayxa, pacxof KOTOpPoro yxe namepeH pacxogomepom FM1. n HanpaBneHWeM ero B nogarowmnii
natpy6ok TT yepe3 consio. Mpu cob6a0AeHNN 3TOT0 YC/IOBUSA CKOPOCTU NOTOKOB OTpaboTaBLUEro rasa B BbIMyCKHOM Tpy6e
EP n npo6ooT6opHuke ISP ogMHakoBbl, 1 NOTOK, Npoxoasawunii yepes ISP n no otBogswemy natpyoky TT. npeacrtaBnsiet
Cc060i NOCTOSIHHYIO YacTb MOJIHOrO NOTOKa OTpaboTaBLlMX ra3oB. KoadhduumneHT pasgeneHuns onpeaensioT OTHOWEHNEM
nnowagen nonepeyHbix ceveHuii EP un ISP. Pas6aBnsatowmnii Bo3gyx nogaetrca u3 TyHHena ana pasb6asnedua DT c
NoMOLLbIO BbITSHKHOIO Hacoca SB. Pacxop noToka pas6aBnsioLiero Bo3gyxa UamepsatoT pacxogomepom FM1 Ha Bxoge B
TyHHenb DT KoadpuuymeHT paszbaBneHus paccunTbiBalOT HA OCHOBaHUN pacxoa pa3baBnsatolero Bo3agyxan koadduuym-
eHTa pasfefieHnss NoTOKOB.

Hepas6aBneHHble 0Tpa6oTaBLlUMe rasdbl HaNnpPaBAAOTCA U3 BbIMYCKHOW TPybbl EP (pucyHOK [ .6) B TYHHe b 418 pas-
6aBneHns DT yepe3 Nnpo6ooT60opHUK SP no oTBogswemy natpybky TT. KoHUeHTpauun nHamkatopHoro rasa (C02 nnu
NOX)un3mepsitoT B Hepa36aB/ieHHOM 1 pa36aB/ieHHOM NOTOKax 0TpaboTaBLMX ra3oB, a Takxke B pa3baBnstolem Bo3ayxe C
nomolLblo razoaHanunsartopa(os)oTpaboTaslumnx ra3oB EGA. CooTBeTCTBYHOLWME CUTHASILI NepefatloTCsa Ha perynaTop pac-
xopa FC2. koTopblii perynupyeTt paboTy IM60 HarHeTaTeNbHOro Hacoca PB. nn60 BbITsXXHOro Hacoca SB ¢ uensto o6ecne-
4YNTb COOTBETCTBYHOLWee pa3aeneHne oTpaboTaBLLNX ra3oB U KO UUNEHT pazbaBneHns B TyHHene DT. KoadduuyneHt
pa3baBfieHNA pacCcyYnTbIBAOT UCXOASA U3 KOHLEHTpaL i MHANKATOPHbIX ra30B B Hepa36aB/ieHHbIX OTpaboTaBLWmMX rasax u e
pas6aBnstoLem BO3Ayxe.

Hepas6aBneHHble oTpaboTaBLimMe rasbl HANPaBAATCA U3 BbINYCKHOW Tpy6bl EP (pucyHok [.7) B TyHHeNb ANS pas-
6aBneHns DT yepe3 Nnpo600T60PHUK SP no nogsogsawemy natpy6ky TT. KoHueHTpaumn C 02 nsmepstoT B pa3baBiieHHbIX
oTpaboTaBLlINX rasax u B pazbasBisioliemM BO34yxe C MOMOLbIO ra3oaHannsatopa(os) oTpabotaBwunx rasos EGA. CurHa-
Nbl. MTHdOpMUpYoLWme o KoHueHTpauun C 02 n pacxoge Tonnmea <FUEL. nepegatoTcsa nnbo B pel'y/IATOp pacxoga FC2 unu
Ha perynatop pacxoga FC3 cuctembl oT6opa Nnpo6 BpeAHbIx YacTuy PSS (pucyHok [, .14). Perynsatop FC2 ynpaBnsieT
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PucyHok [].5 — Cuctema pa3baBneHns 4acTu NOTOKa C NU3OKMHETUYECKMM NPO6O0O0TOOPHMKOM M YaCTUYHbIM OT6OpPOM Npo6.
(YnpaBneHue c NOMOLLbIO HarHeTaTeNIbHOro Hacoca PB)

Orpe 6etT—tune
nBbl

PucyHok [1.6 — Cuctema c 4acTUYHbIM pa3baB/ieHneM NOTOKa, YHaCTUUYHbIM OT60POM NPO6
v n3mepeHnemMm KoHueHTpauum COrunm NOx

paboToi HarHeTaTenbHOro Hacoca PB.a perynsatop FC3 — cuctemoi 4yactuyHoro otéopa npo6 (cM. pucyHok [, .14). Tem
cambIM perynumpys pacxofbl NOTOKOB Ha BXOJe B CUCTEMY M BbIXofe M3 Hee. 4To o6ecneynBaeT COOTBETCTBYOLee pasje-
NeHve NOTOKOB OTpaboTaBLIKX ra3oB 1 KoaduumeHT pazbasneHnsa B TyHHene OT. KoadhcuumeHT pasbasneHms paccuu-
TbIBalOT HA OCHOBE KOHUeHTpaunum C 02 n pacxoga Tonnmea 6'FUEL B npegnonoxeHun yrnepogHoro 6asiaHca rasos.
Hepas6aBneHHble oTpa6oTaBLlUMe rasbl HANPaB/IAHOTCA U3 BbINYyCKHOW Tpybbl EP (pucyHok [l 8) B TYHHeNb AN pas-
6aBneHns OT yepe3 Npo600TH6OPHUK SP no oTBoAAWeMy NnaTpybky TT nog Bo3felicTBMeM OTpuUATENIbHOMO AaBleHus,
co3paBaeMoro B Tpy6ke BeHTypu VN. pacnosioxeHHoli BTyHHene DT. Pacxog ra3oBoro notoka B natpy6ke TT 3aBUCUT OT
obMeHa aHeprueli B30He pacnosioXeHns Tpy6ku BeHTypu 1. Tem caMbiM, OT a6CONIOTHON TeMnepaTypbl ra3a Ha Bbixode u3
naTpy6ka TT. CnepoBaTesibHO, pasgesieHne noToka oTpaboTaBLlmMX ra3oB 418 aHHOro pacxofa B TYHHeNne He sBnseTcsa
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PucyHok [].7 — Cuctema c 4acTU4HbIM pa3baBiieHnemM NoToka, NosiHbIM OT60POM NpPo6, n3mMepeHneM KoHueHTpauun COr
1 NCNOMb30BaHNEM Yr1epogHoro 6anaHca

Boaayx

OipaTniMiuw

T bl

PucyHok/[, 8 — CucTema C HaCTU4YHbIM pa3baB/ieHMeM MOTOKA, YaCTUYHbIM OT60POM NPO6, C 0AMHAPHOW TPy6KO BeHTypu
Y n3amepeHnem KoHueHTpauum COr nnm NOXx

MOCTOSAHHBLIM Y KO3 P NLMEHT pazbaBieHNA NPU MasbixX Harpy3kax HECKO/IbKO HVXKe, YeM NPU BbICOKMX Harpy3kax. KoOHLeH-
Tpauum nHankatopHoro rasa (C 02 nnm NOX) nsmepsatoT BHepasbaB/eHHbIX Y pa36baB/ieHHbIX 0TpaboTaBLIMX ra3ax v Bpas-
6aBnsaoLWEeM BO3dyxe C MOMOUbIO rasoaHasnnsatopa(oB) oTpaboTaBwux razoB EGA. KoadhdunumeHT pasbaBrieHus
paccunTbiBalOT HA OCHOBE MOJTyYEHHbIX 3HAYEHUIA.

Hepas6aBneHHble oTpaGoTaBLlUMe radbl HaNnpPaBAAOTCA U3 BbINYCKHOW TPy6Obl EP (pUCYHOK [1.9) B TYHHeNb N8 pas-
6aBrieHna DT yepe3 Npo600T60PHUK SP no nogBoasiuemy natpyoky TT ¢ NOMOLbI0 pas3aenunTens NoToka, Bkavatwemy
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OtpaContmHy»
ra*bl

PucyHok 1.9 — Cuctema ¢ 4aCTU4YHbIM pa3b6aB/ieHMeM MNOTOKa, YaCTUYHbIM OT60pOM Npo6, ABOWHOW TpPyOKO BeHTypu
Vv ABOWHBIM AradparMOBbIM PACXO40MEPOM U M3MepPeHNEM KOHLUeHTpauum COr nam NOx

B ce6a KOMMNIeKT gnadparMoBbIX pacxoAoMepoB unn Tpy6ok BeHTypu. MepBas Tpybka (conno) FD1 BcTpoeHa B BbiNyc-
KHyto Tpyby EP. BTOpas Tpybka FD2 — Bnatpy6ok TT.Kpome TOro, f0/KHbl 6bITb YCTAHOB/EHbI AiBa PErYNPYIOWNX KNnana-
Ha PCV1 n PCV2. o6ecneumBaloLmx HEM3MeHHbI ypoBeHb pasgeneHnsa oTpaboTasBlunx razos 6narogaps KOHTPOSIHO
NpoTUBOAAB/EHUS B BbINYCKHOI Tpy6e EP ngaBneHns B TyHHene DT. KnanaH PCV1 pacnonoxeH 3a Npo600T60pHUKOM SP
B BbINyCkHOl Tpy6e EP. PCV2 — mexay HarHeTateslbHbIM HacocoM PB u TyHHenem DT KOHUeHTpauuo UHANKATOPHOTO
raza (C02unn NOx)unsmepstoT B Hepa3baBneHHbIX 0OTpaboTaBLUNX ra3ax, pazbaB/iieHHbIX OTpaboTaBLWMX razax n pa3bas-
nalWwemM Bo3ayxe C NOMOLLIO razoaHannsartopa(oB) oTpaboTaBlwmnx ra3os EGA. Ero ncnosnb3oBaHve Heo6xoaAuMoO ans
NpoBepKM CTeENEHN pacnpegesieHns NnoToka oTpaboTaBLIMX ra3oB 1 perynmpoBaHus knanaHos PCV1 nPCV2 Buensx obec-
neyeHns 6osee TOYHOro pasgeneHnsa notoka. KoaduyneHT pasbaBneHns paccunTbiBalOT HA OCHOBE KOHLEeHTpauuii
VHAWKATOPHbIX ra3os.

Hepasb6aBneHHble oTpaboTaBLiMe ra3bl HANPaBAAKTCA U3 BbIMYCKHOM Tpy6bl EP (pucyHok [,.10} B TyHHenb DT ansa
pasbaBneHuns no nogsoaswemMy naTtpyoky TT uepes pasgenntenb NoTokos FO3. cOCTOALWENO N3 HECKOIbKNX TPYBOK, nme-
OWMX OANHAKOBbIE TeoOMeTpUYecKne pasMmepbl (AnamMeTpbl, A7IMHbI U Paguycbl TM6KK), BCTABNEHHbIX B BbIMYCKHYIO TPYyOy
EP. Yepes ogHy 13 aTux Tpy6 oTpaboTaBluve rasbl HanpasasaloTCa a TYHHenb DT. a yepes ocTasibHble NPOXOAAT B AeM-
ndepHyto kamepy DC. CnegoBaTtesibHO, 3Ha4YeHMe KoadrumeHTa pasgesnieHns NoTOKOB 0TpaboTaBLIMX ra30B 3aBUCUT OT
obuero yncna Tpy6 B pasgenuntene FD3. MoaaepxaHue HeM3MeHHOro kKoaduumeHTa pasgeneHnsa notToka TpebyeTt Hye-
BOW pasHOCTU Mexay AaBrieHnem B gemndupytowein kamepe DC 1 Ha Bbixoge M3 natpy6ka TT. 3Ta pa3HOCTb AaB/ieHU
ynasnusaeTca Aatymkom fasnieHnin DPT. Hynesaa pasHoOCTb AaBneHna obecneynBaeTca nogayei ceexero Bosgyxa B
TyHHenb DT a 30Hy 0kono Bbixoga 13 TT. KoHUeHTpauuio nHANKATOPHbIX razoB (C 021 NOX ) M3mepsatoT B Hepa3baB/ieHHbIX
oTpaboTaBLlmMX rasax, pazbaBneHHbIXx oTpaboTaBlINX ra3ax n pasbasnatoLem Bo3ayxe C NOMOLLbIO ra3oaHanmsaropa(os)
oTpa6oTaBlwux razoe EGA. Ero (Mx) ucnonb3oBaHne Heo6xoAMMO ANS MPOBEPKM pasfesieHns oTpaboTaBLIMX rasoB U
ynpasfeHns pacxof4oM nojaBaeMoro Bo3gyxa B Lensax 60see TOYHOro KOHTPOMA pasfesieHna NoTOKOB oTpaboTasBLlumX
rasoB. KoadpcpuuymeHT pasbaBneHns paccymTbiBalOT HA OCHOBE KOHLEHTpauuii MHANKaTOPHbIX ra3os.

HepasbaBneHHble oTpaboTaBLIWe rasbl HaNPaBAATCA U3 BbINyCKHOM Tpybbl EP (pucyHok [,.11) B TyHHenb OT ans
pasbaBneHuns yepes Npo600T60pHUK SP nnoasoaawmini natpy6ok TT. MonHblli noToke TyHHene DT KOHTponupyeTcs pery-
natopom pacxopga FC3 n Hacocom gns nogaymn npo6 P Bcucteme oT6opa Npob BpeaHbIX YacTul, (pucyHok [. 15). MoTok pas-
6aBnsAOLWEro Bo3ayxa KOHTPONPYeTCs perysiTopoM notoka FC2. KOTOPbIA MOXeT MCNO/Ib30BaTh pacxos oTpaboTaBLmnx
razoB 6 EXH.pacxop Bo3ayxa (7A|Kunun pacxog tonnuBa CpUEL BkayecTBe ynpaB/isilOLLEero curHanac uenbio obecneyeHmns
Tpebyemoro pasgeneHus notokaotpaboraBlnxrazos. Pacxon notoka n3 npo6oot6opHuka SP BTyHHene DT onpegensitot
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EP

PucyHok [1.10 — Cuctema c 4aCTUUHbIM pa3baBiieHremM NoToKa, YHaCTUYHbIM OT60POM NPO6, pas3AeneHnemM Ha HeCKO/IbKO
NOTOKOB N n3MepeHnem KoHueHTpauun C02un NO*

OtpaboTtaeT**
nuw

PucyHok [l.11 — CucTema Cc HacTU4YHbIM pa3baBsieHMeM NOTOKa, NOIHbIM OT6OPOM NPO6 1 ynpaBneHNneM pacxofom

KakK pasHOCTb CyMMapHOro pacxoja u pacxoja pas6asnsiolero Bo3ayxa. Pacxos pas6asnsitolLero Bosayxa onpegensoT
pacxogomMepom FM1. a cymMmapHbIii pacxos — pacxogomepom FM3 B cucteme ot6opa npo6 BpefHbIX yacTuy (pucy-
HOK [ .14). KoacbchunumeHT pazbaBneHns paccynTbiBalOT Ha OCHOBE 3TUX [ABYX PacxofoB.

Hepas6aBnieHHble oTpa6oTaBLNe rasbl HaNPaBAATCA U3 BbINYCKHOW Tpy6bl EP (pucyHok [l. 12) B TyHHeNb ANS pas-
6aBneHus OT yepe3 Npo600T60PHUK SP 1 nogsoasawmnii natpy6ok TT. PasgeneHne oTpa6boTaBLlIMX ra3oB U UX pacxon B
TyHHene DT KOHTponupyeT perynatop pacxoga FC2. ynpaBnas pacxojamu (MM CKOpocTAMM), co3aBaeMbIMN HarHeTa-
Te/IbHbIM HAcCOCOM PB 1 BbITSXXHbIM HAacOCOM SB COOTBETCTBEHHO. 3TO BO3MOXHO, MOCKO/IbKY Npo6a, oTéupaemas cucre-
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OTTM6eTUNBLM
rasbl

PucyHok[1.12 — CucTema € 4YaCTMYHbIM pa3baB/ieHMEM IOTOKA.HACTUYHbIM OT60POM MPOG ¥ PEry/IMPOBaHMEM MOTOKA

Mo oT60opa Npo6 BpeAHbIx4acTuly PSS. Bo3BpalwaeTcs B TyHHeNnb OT. BO3MOXHO NCNO/Ib30BaHNe pacxos oTpaboTasLumnx
razoB 6'EXH.pacxog Bo3gyxa <A,Runu pacxopg tonnmesa GFUEL B kavecTBe ynpassitolLero curHana ansa perynatopa FC2.
Pacxop pasbaBnsiolero Bosgyxa nsMepsitoT pacxogoMmepom FM1. a nonHbIN NOTOK — pacxogomMmepom FM2. Koadduum-
eHT pa3baB/IeHMs] pacCYUTbIBAOT HA OCHOBE 3TUX ABYX PacxofoB.

KOMMOHEeHTHbI, NOKa3aHHble Ha pucyHkax .4 — .12

EP — BbinyckHas Tpyb6a

BbinyckHas Tpy6a MoxeT 6bITb yCTaHOB/IEHA Ha paccTosiHum 0.5 MoT gBuratens. 4nsi CHUXKeHUA TensoBoi NHepLunn
BbIMYCKHOW Tpy6bl peKOMeHAyeTCA OTHOWEHME TONWNHBI TPpy6bl K ee gnameTpy He 60nee 0.015. NMpumeHeHne rMBKNX cek-
L1t 4OMKHO 6bITb OrPaHNYEHO y4acTkamMmu C OTHOWEHWEM AINHBI K AnameTpy He 6onee 12. Crnbbl He06X04MMO CBECTU K
MWUHUMYMY, YTOObl YMEHbLINTL OT/IOXKEHNA BHYTPU TPYy6bl. ECNN B BbINYCKHYIO CUCTEMY BXOAUT FNYWNTENb UCMbITaTeNb-
HOro CTeHAa, TO OH TakXe MOXeT 6bITb N30/IMPOBaH.

B BbINyckHOW Tpy6e, NCNONb3yeMoli C M30KUHETUYECKON CUCTEMO, He [O/DKHO 6biTb KOMEH, U3rMGOB 1 pe3knx
n3MeHeHWli AnameTpa Ha yyacTke, onpejesiieMoOM PacCTOSTHMEM, PaBHOM LIeCTU AnaMeTpaM BbIMyCKHO Tpy6bl A0 HaKo-
HeYHUKa NPO600T6OPHMNKA N TPEM AMnamMeTpaM BbIMYCKHON TPy6bl 3a HUM. CKOPOCTb rasa B30He NPO600T6OPHUKA A0/KHA
cocTaB/iATb 60/1ee 10 M/C. 3a UCK/IIOYEHNEM X CKOPOCTY B PeXMMe X0/10CToro xoaa. KonebaHua gasneHns otpaboras-
LWMX ra3oB He A0J/KHbI npeBbliwaTb + 500 Ma oT cpegHero 3HavyeHus.

JNto6ble Mepbl MO CHYXEHUIO aMNINTY /bl KOsle6aHni faBNeHns, ONO/THUTENIbHbIE MO OTHOLEHUIO K BbIMYCKHOW CUC-
Teme. OT/iMyaroLelics oT BbIMyCKHO CUCTEMbI, NCMOIb3YyEMOli Ha Waccu AaHHOTo Tuna (BK/IoYas rnywnTesb 1 ycTpoiicTea
nocneayouero Bo3encTema Ha oTpaboTaBLimne rasbl), He AO/MKHbI BNATL Ha paboTy ABUraTens Ui Bbi3biBaTb OCaxje-
HVe BpefHbIX YacTul,.

[nsa cuctem 6e3 N30KNHETUYECKUX MPOBOOTOOPHNKOB PEKOMEHAYETCA UCNONb30BaTh NPAMYIO BbIMYCKHYIO TpyOy Anun-
HOIi. paBHOI WecTn gnameTpamMm TPyGbl A0 HAKOHEYHMKA NPO6G0OTEOPHMKA U TPEM AMameTpaM BbIMYyCKHOW TPyGbl 3a HUM.

SP — npo6ooT60pHUK (pucyHkn 1.6 — [,.12)

BHYTpeHHU AnameTp Nnpo600T60pPHMKA J,0/KEH ObITb He MeHee 4 MM. OTHOLIEeHWeE AnaMeTPOB BbiMyCKHOM TPy6bl K
AnameTpy Nnpo6ooT6opHMKa — He MeHee 4. Mpo6o0THO0PHUK AOKEH NPeACcTaBNATbL CO60M NaTpy6OK C OTKPbLITLIM TOPLIOM,
o6palleHHbIM NPOTUB HaNpaB/IEHNsA MOTOKa U PACNOIOXEHHbIM Ha OCU BbIMYCKHOW TPY6bl, UM Xe NPO600TOOPHUK JOSHKEH
MMeTb HEeCKO/IbKO OTBEPCTUli 1 COOTBETCTBOBATbL onucaHutio SP1 B 2.1.1 HacToAWEro AONO/IHEHUS.

ISP — M30KMHETUYECKUn Npo600T6OPHUK (PUCyHkn .4 n .5)

N30KnHeTnYecknini Npo6o0T6OPHUK A0/MKEH ObITb YCTAHOB/IEH Tak. UTOGbLI ero Topey, 6b11 06palLeH NPoTUB Hanpas-
NeHNs NOTOKa 1 pacnosioXeH Ha OCY BbIMyCKHOW Tpy6bl EP B 30He, raeo6ecneynBaroTCs yC/10BUS 4151 NPOMOPLMOHAIbHOTO
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oT6opa Npo6 HepaszbaB/eHHbIX 0TpPaboTaBLWMX ra3oB. BHYTpeHHUI gnameTp Npo600T60PHMKA AO/KEH ObITb HE MeHee
12 mm.

[Ns N30KMHEeTUYeCKOro pa3geneHns notoka oTpaboTaBLWMX ra3oB Heo6xoAMMa cMcTemMa peryinpoBaHus, yctaHas-
nnBatoLLas HyeByo pasHOCTb laBNeHnii Mexay BblnyCckHOW Tpy6oi EP nnpo600oT60pHMKOM ISP. B 3TUX yCNOBUAX CKOPOC-
TV NOTOKOB OTPa60oTaBLIVX Fa30B B BbINYyCKHOWN Tpy6e EP 1 npo60oT60pHUKe ISP 0MHaKOBbI, U MacCOBbI pacxoj yepes
npo6ooT60pHUK ISP npescTaBnseT cob60i NOCTOAHHYIO A0 CyMMapHOro pacxoga otpaboTasliunx razos. Npo6ooT60p-
HUK ISP A0/MKeH 6bITb NoACOeAUNHEH KaaTunky OPT. ynaBnmBalLWeMy pa3HOCTb AaBNeHWil. HyneBas pa3HOCTb faBneHni
Mexay BbIMyCKHOW Tpy6oii EP n npo6ooT60pHUKOM ISP fomkHa 6biTb o6ecneveHa perynatopom pacxoga FC1.

FD1.FD2 — pa3genunTtenb noToka (pucyHok/.9)

KomnnekT Tpy6ok BeHTypu nnn kannbpoBaHHbIX OTBEPCTUI yCTaHaBMBalOT B BbIMyCKHylO TPy6y EP 1 oTBogAwWwmii
natpy6ok TT Ansi oTBoAa COOTBETCTBYHOLLE/ YacTu MoToka Hepa36aB/ieHHbIX 0TPa6oTaBLW KX ra30B B NPO6G0OTEOPHMK.
Perynupytouwas cuctema, coctosiwasn us geyx gpocceneii PCV1 n PCV2. perynnpyrouwmnx aBneHus B BbiNyckHoli Tpy6e EP
1 TyHHesne DT. Heo6XxoAuMa AN COOTBETCTBYHOLLErO pa3Ae/ieHns NoToKoB 0TpaboTaBLMUX ra3os.

FD3 — pasgenuTtenb notoka (pucyHok [i.10)

KomnnekT Tpy6 ycTaHaB/MBalOT B BbINMYCKHYI0 Tpy6y EP 415 0TBOja COOTBETCTBYIOLLE YacTn NoToKa HepasbaBrieH-
HbIX 0TpaboTaBLIMX ra3oB BMNpo600T60pHMK. OaHa M3 Tpy6 nogaeT oTpaboTasBlune rasbl B TYHHeNb 415 pa3baBneHns DT. B
TO BpeMs Kak no Apyrum Tpy6am otpaboTasLlune rasbl BbIXOAAT BAeMnupytowyto kamepy DC. Tpy6ku AO/DKHBI UMETbL 04K-
HaKoBble reomeTpuyeckne napameTpbl (AnameTp, ANNHY, pagnyCbl TMOKK), YTOObI COOTHOLWLEHME PacXOA0B pasfesiieMblxX
NOTOKOB 3aBUCENO0 TOMLKO OT o6uiero uncna Tpy6. 1N COOTBETCTBYIOWEr0 pasjeneHns NoTokoB Heob6xoamma cuctema
perynupoBaHus, nogaepxunsatoLlan HyieByt0 pa3HOCTb AaB/ieHnit mexay BxoAom B kamepy DC Tpy6 KoMnaieKkTa v BXOA0M
BTyHHenb DT natpy6ka TT. Mpu 3TOM yC/IOBUN CKOPOCTN OTpaboTaBLUMNX ra3oB B BbINyckHOW Tpy6e EP npaspgenntene FD3
COOTBETCTBYIOT OfHa ApYroi n pacxofn B naTpybke TT cocTaBnsieT HEM3MEHHYIO YacTb MOJIHOrO NOoToka oTpaboTaBLINX
rasoB. 3Tn gse Touku (B EP n FD3) okHbI 6bITh CBA3aHbl CAATYMKOM pa3HOCTU AaBneHnii DPT. NMogaepxaHue HyneBo
pa3HoCTM faBneHnii obecneynBaeT perynsatop notoka FC1.

EGA — raszoaHanumsatop oTpab6oTaBlmnX ra3oB (pucyHku [.6 — [.10)

FazoaHanmsatopbl C02 nNOX MOryT 6bITb UICNONBb30BaHbI 4719 MeToAa yrnepoaHoro 6anaHca. YkasaHHble ra3oaHa-
nn3aTopbl KaINMBPYIOT Tak Xe. Kak ra3oaHannsatopbl A1 M3MepeHns BbIGPOCOB BpeAHbIX ra3oo6pasHbix BelwecTs. 15
onpejesieHNA pasnnunii B KOHLEHTpauusaxX A0oNyCcKaeTca UCMNONb30BaTh OAUH WM HECKOMbKO rasoaHann3aTopos.

TOYHOCTb M3MEPUTENBHBIX CUCTEM A0J/KHA 6bITb Takoil, 4To6bl Gblna o6ecnevyeHa norpewHocts CEDPW f nnan
*EOFW.i 24 %-

TT — oTBOAAWMIA NaTpy60K (pucyHkn 4.4 — [1.12)

OTBOAAWMI NaTPYy6OK ANnA 0T60pa NPo6 BpeHbIX YacTuL, JO/IKEH:

- IMeTb BO3MOXHO MEHbLUYIO J/INHY, HE NpPeBbILAoLWy0 5 M;

- UMeTb BHYTPEeHHWUI AnameTp He MeHee AnameTpa NpPpo60oT6OpPHMKA, HO He 6onee 25 mm;

- 6bITb YCTAHOBJ1EH KOHLEBO YaCTbIO MO OCEBOW /IMHUY TYHHENA ANA pa36aB/ieHNss BHaNpaB/eHUN Mo ABMKEHUIO
nortoka.

Ecnun naTpy60k uMeeT 4NHY He 60/1ee 1 M. ef0 He06X0ANMO N30/INPOBaTh MaTepuasiom C MakcMMasibHol Tenso-
npoeoaHocTblo 0,05 BT/(M mK) 1 TonwmHol no paguycy, paBHoW anameTpy npo6ooT6opHuka. Ecnu natpy6ok nmeeT gnnHy
60iee 1 M. TO OH A0/1KeH ObITb M30/IMPOBaAH W HarpeT A0 TemnepaTypbl CTEHKM He meHee 523 K (250 ‘C).

B apyrux cnydasx Tpebyemas Temnepartypa CTeHKM NoABOAsILEro natpy6ka MoxeT 6bITb OnpeesieHa CTaHAapTHbIMU
pacueTtamu Tensonepegaun.

DPT — pgaTyuk pasHocTu AaBneHunit (pucyrkn 4.4. 4.5 nj.t0)

[aTunk pasHOCTU AaBNeHU 4O/HKEH MMeTb Anana3oH namepeHuid : 500 Ma.

FC1 — perynaTtop pacxoga (pucyHkn A.4,4.5n [.10)

B U30KMHETMYeCKMNX cncTemax (pucyHkun .4 v [1.5) Ans nogaepxaHns HyneBol pasHOCTU AaBrieHUiA Mexay Bbinyc-
KHOW Tpy60ii EP nnpo6ooT60pHNKOM ISP TpebyeTcs perynatop pacxoga. PerynmpoBaHue MOXeT 6bITb OCYLLECTB/IEHO:

a) ynpaB/ieHMeM CKOPOCTbIO WM PacxofoM MOTOKOM, MAYLWEero yepes BbITSHXHOU Hacoc SB. u nogaepxaHuem
MOCTOSIHHbIX CKOPOCTY WM pacxoja NoToKa, NAyLero Yepes HarHeTaTe ibHbIl Hacoc PB. BO BCeX UCMbITATE/IbHbIX PEXU-
Max (pucyHok [.4)nnn

b) perynnpoBaHWeM BbITSXKHOrO Hacoca SB Ha NOCTOSAHHBIW pacxoj No macce NOoToka pa36asB/ieHHbIX OTpaboTaBs-
LWMX ra3oB 1 ynpaB/ieHNeM NOTOKOM, NAYLINM Yepes HarHeTaTe/IbHbI Hacoc PB. n. TeM caMbIM, NOTOKOM Npo6bl 0Tpabo-
TaBLWWX ra3oB B 30HY OKOJI0 HAaKOHeYHuKa natpy6ka TT (pucyHok [1.5).

B cucteme c perynnpoBKOli faBneHns ocTaTouHasa ownbka a KOHType perynMmpoBaHusa He J0J1KHa NpeBblllaTb
+ 3Ma. KonebaHus gaBneHns BTYHHeNe 4115 pa3baBneHnsa He A0/KHbI NpeBblwaTh 2 250 Ma 0THOCMTENIbHO CpeAHero 3Ha-
YeHus.

B cucteme c HecKoNbKuMK Tpybamu (prcyHok [1.10)perynatop pacxogaobecneynsaet COOTBETCTBYOWEE pasjese-
HVe NoToka oTpaboTaBLINX ra3oB, CO3AaBas Hy/1eBYIO Pa3HOCTb AaB/IeHUA Ha BbIXoA4e U3 TPy6 KOMM/IeKTa 1 Ha BbIXxoAe 13
oTBoAsAwero natpy6ka TT. PerynnpoBaHue 3ak/ito4aeTcsa B ynpaB/ieHUN pacxofoM NoToKa BO3Ayxa, MAyLLero B TyHHe b
ons pas6aBneHnss DT. B 30He OKOJI0 BbIXOAHOrO oTBEPCTUS natpy6ka TT.
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PerynupoBaHue 3ak/to4aeTcs BynpasB/eHUN pacxoAoM NOoToKa BO3ayxa, UAyLero B TyHHe b ANs pas6asneHuns DT.
B 30He OKOJI0 BbIXOAHOro OoTBepcTua natpyébka TT.

PCV1. PCV2 — pgpoccenb, perynnpyowmnini gaBneHns <pucyHok/.9)

[na cuctembl € ABYMS ynpassilolWnMy Tpyo6Kkamm BeHTypu (4BYMS KanM6poBaHHbIMU OTBEPCTUSAMU) HEOGXOAUMbI
ABa gpoccens, perynnpyrowmnx gasneHue, 18 COOTBETCTBYIOWEro pasgeneHnsa notoka nytem ynpasnieHus. OanH gpoc-
cefb A0NXKeH GbITb PACNOI0XEH B BbIMYCKHOWN Tpy6e EP 3a HAKOHEYHMKOM NPO600TGOPHUKA SP (Mo HanpaB/eHUIO NOTOKa),
a Apyron — mexay HarHetatenbHbIM Hacocom PB v TyHHenem gns pas6asneHunsa OT.

DC — pemndupyrowas kamepa (pucyHok . 10)

[emndcupyrowan kamepa foxHa 6bITb YCTaHOB/IEHA Ha BbIXOAe M3 KOMMeKkTa Tpy6 ANA CBEAEHUS K MUHUMYMY
Kone6aHuli gaBneHnsa B BbINYCKHOU Tpy6e EP.

VN — Tpy6ka BeHTypu (pucyHok 1.8)

Tpy6Ky BeHTypu ycTaHaBnBalTB TyHHe e AN pa3baBneHnsa D T.uTobbl co3gaTb oTpuuatesibHoe fas/ieHne OKos10
BbIXOZJHOrO HAaKOHeYHMKa naTpy6ka TT. Pacxof ra3oBoro notoka yepes natpy6ok TT. onpegensembiii 06MeHOM 3Heprum B
30He TPy6kn BeHTypu, BOCHOBHOM MPOMOPLMOHA/IEH pacxoay BHarHetate/ibHOM Hacoce PB.uToo6ecneunBaeT HEM3MeEH-
HOCTb KO3phpuumneHTa pasbaBneHns. NockosibKy 06MeH 3Heprum 3aBUCUT OT TeMnepaTypbl Ha Bbixoge n3 natpybka TT n
pa3HOCTM faBrieHNit a BbiMyckHoi Tpy6e EP 1 TyHHene DT. dakTuyeckuii KoaduuymeHT pa3baBrieHNs HECKO/IbKO Huxe
npu Mano Harpyske, 4HeM Npu BbICOKOW Harpyske.

FC2 — perynsaTtop pacxoga (pucyHkn[.6. 0.7. O 11 n [,.12; doakyNbTaTUBHO)

Perynatop pacxoga MoOXeT 6bITb UCMO/Ib30BaH A1 ynpasBieHns pacxofoM B HarHetaTte/lbHOM Hacoce PB w/vnu B
BbITSHKHOM Hacoce SB. Ha Hero moxeT 6bITb NOJaH CMrHas oT NOTOKOB OTpaboTaBLINX ra3os, BO3ayxa uan Tonansea n/vnm
oTAe/IbHble CUTHa/Ibl O KOHUeHTpauun C02 nan NOX.

Mpu nogave npeaBapuUTenbHO CXXaTtoro Bosayxa (pucyHok /] .11) perynatop FC2 HenocpeACTBEHHO ynpas/isieT NoTo-
KOM BO3jyxa.

FM1 — pacxopgomep (pucyHkn 1.6.4.7.0.11 n.12)

Pacxopomep Ansa rasza unu gpyrue ycTpoinctaa, MsamepsioLe NOTOKM 1 cnyxalime Ans nsmepeHus pacxoja pasbas-
nswuero sosayxa. Pacxogomep FM1asnsetcs hakyibTaTUBHbIM NPMGOPOM, eCiv HarHeTaTe nbHbIl Hacoc PB kann6po-
BaH A8 U3MepeHns pacxoja.

FM2 — pacxogomep (pucyHok [.12)

Pacxogomep Ans rasa unv Apyrve ycTpoicTea, usmepstoLlLme NoToKM U cnyxauine 418 nusmMepeHuns pacxoga pasbas-
nsawouiero Bo3ayxa. Pacxogomep FM2 aBnsetcs hakyibTaTUBHbIM NPUGOPOM, €C/N BbITSXHOW Hacoc SB kannbposaH aAns
n3MepeHus pacxoja.

PB — HarHeTaTenbHbIli Hacoc (pucyHkn 1.4 — 0.9 n[1.12)

[nsa perynupoBaHus pacxoga pas6aBnsioLiero Bosgyxa Hacoc PB mMoxeT 6bITb COeJuHEH C peryisatopamMu gasne-
Hus FC1 unm FC2. Hacoc PB He NpUMEHSAIOT, eC/in NCNOo/b3YHT APOCCe/IbHYI0 3aC/N0HKY. Hacoc PB MoXeT 6bITb NPpUMEHEH
ANA n3MepeHns pacxoga pasbaBnsilolWero Bo3ayxa, eC/iv OH COOTBeTCTBYIOLWMM 06pa3om kannbposBaH.

SB — BbITAXHOW Hacoc (pucyHkn .4 —A.6, 4.9, .10 4.12)

Mcnonb3yeTcs TOMLKO A1 YacTUYHOro otéopa nNpo6. Hacoc SB MoXeT 6bITb NPUMEHEH A9 U3MEPEeHUA pacxoja
pasbaBnieHHbIX OTpa6oTaBLWMX ra3oB, €C/IM OH COOTBETCTBYHOLNM 06pa3oM KannmbpoBaH.

DAF — dunbTp paszbasnsatowero sosgyxa (pucyHku .4 — 0.12)

PekomeHayeTcsa UNbLTPOBaTL M 0UMNLLATL APEBECHbLIM YIieM pa3baBnatowmii Bo3ayx AN yaaneHnsa hoHOBbIX yriie-
BOoAOpoAOB. Paz6aBnsaowmii Bo3ayx AOMKEH MMeTb TemnepaTtypy 298 K+ 5K (25 "C + 5 ‘C).

Mo Tpe6oBaHWIO N3roToBUTENEN ABUraTeneli MBCOOTBETCTBUN C NPOBEPEHHOM UHXEHEPHOW NPaKTUKOM [0s/KHa
6bITb B3ATa Npoba paszbaBnsatolwero Bosayxa A1 onpeaeneHns OHOBbIX KOHLEHTpauuii BpeAHbIX YacTul, KOoTopble
3aTeM BbIUMTAIOT U3 3HAYEHWI, NONYUYEHHbIX B pe3ysibTaTe namepeHns pasbaBfieHHbIX 0OTpaboTaBLINX ra3os.

PSP — npo600T60pHUK AN BpeAHbIX YacTuy (pucyHkn 4.4 — 0.6. 0.8 — O.1Oun 4.12)

Mpo600T60PHMK — OCHOBHasA 4acTb NaTpy6ka oT60pa BpeAHbIx YacTuy PTT.

Mpo600T60PHUK;

- AO/KEH ObITb YCTAHOBJ/IEH Tak. 4TOGbI ero Topel, 6bi1 HaNpaB/ieH NPOTMB NOTOKA, B 30He, rAe pas6aBnstowmnii Bos-
AyX n oTpaboTasLiMe rasbl XOPOLWO MepemMelnBaloTCs, a UMEHHO, Ha OCU TyHHens Ana pasbasnenvns DT Ha paccTosHUK
npn6an3nTenbHo 10 AnameTpoB MO HanpaB/IEHNIO MOTOKa OT TOW TOYKK, rae oTpaboTaBlmne rasbl BXOAAT B TYHHE b ANS
pas6aBneHus:

- AO/KEH UMETb BHYTPeHHWIi AnaMeTp He MeHee 12 Mm.

- MOXeT 6bITb NOAOrpeT A0 TeMnepaTypbl CTeHOK He 6onee 325 K (52 T). MopgorpeB MoxeT 6bITb Kak Henocpe-
ACTBEHHbIM, TaK 1 C NOMOLLbIO NPeABapuTe/IbHO HarpeToro pas6asBnAoLLEero Bo3yxa npy yciosun, 4To Temnepartypa pas-
6aBnsowero Bosayxa He npesbiwaeT 325 K (52 ‘C) nepeg BXoAoM oTpa6GoTaBLUINX ra3oB B pa36aBnaoWmii TYHHENb;

- MOXeT UMEeTb M30NALUIO.

DT — TyHHenb ansa pasb6asneHus (pucyHkn .4 — [.12)

TyHHeNnb ansa pa3baBieHus;
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-AO/HKEH UMETb AJIMHY, AOCTATOYHYO A/1A NOJIHOIO NepemMelnBaHna oTpaboTaBWNX ra3oB ¢ pa3taBnsaloWUM BO3ay-
XOM B YCNOBUAX TYpOy/1IeHTHOro notoka.

- BOMKeH ObITb N3rOTOBJIEH N3 HepXaBelL e cTanu, umetoLeil:

OTHOLWEHWE TOMWMHbI K AnameTpy He 6onee 0,025 Ans TyHHeneli BHYTPeHHUM AnameTpom 6osiee 75 MMm:

HOMWHa/IbHYIO TOMWNUHY He MeHee 1.5 MM Ana TyHHesnell BHYTPEHHUM guramMeTpoM He 6onee 75 Mm.

- AO/KEeH UMeTb AnamMeTp He MeHee 75 MM /11 CUCTEM C 4acTMYHbIM OT6OPOM Mpo6.

- peKOMeHAyeTCsl U3roTOB/ATL AMaMeTPpOM He MeHee 25 MM [4N1A CUCTeM C MOJIHbIM 0T60pPOM Npo6;

- MOXeT 6bITb MOAOrpeT A0 TeMnepaTypbl CTEHOK He 6onee 325 K (52 ‘C). MNoporpeB MoxeT 6biTb Kak Hermocpe-
ACTBEHHbIM. TaK1 C NOMOLLbIO NpeABapuTe/IbHO HarpeToro pa36aBNAOLWEro BO34yXa Npy ycanoBun, 4To Temnepartypa BO3-
nyxa He npesblwaeTt 325 K (52 ‘C) nepepg Bxogom oTpaboTaBWwMX ra3oB B pas3baBisowmnii TYHHe Nb;

- MOXeT MMeTb U30NALMIO.

OTpa6oTaBLume rasbl ABUraTesia AO/HKHbI 6bIThb TWaTe/IbHO NepeMellaHbl ¢ pa3baBnaoWwmMm Bo3ayxom. s cuctem c
HaCTMYHbIM OT6OPOM NPO6 Ka4ecTBO NepemMellBaHnA NpoBepaAtoT NyTem nogayun C 02 B kaHan npu paboTatolem gsuratene
(no kpaiiHei Mepe, a YeTbipex PaBHOMEPHO Pacno/IOXKEHHbIX TOYKax TYHHess). [pu Heo6XoAMMOCTMN fonyckaeTca npume-
HEeHWe CMeCUTe/IbHbIX COMen.

NMpumeyaHune — Ecnu Temnepatypa OKpyxatoulero Bo3gyxa OKon0 TyHHens ans pas6asneHus OT meHee
293 K (20 °C). Heo6x04MMO NpesfyCcMOTPeTb Mepbl, YUTOObI N36exaTb 0CaXAeHNA BPpeAHbIX YaCTUL, HAa XONOA4HbIX CTEHKaxX
TYHHenNsi. I03TOMy peKOMeHAyeTCst HarpeB u (MN) N30NAUNA TYHHENS a yCTaHOBJ/IEHHbIX Bblle npegenax.

Mpy BbICOKMX Harpyskax HagBuraTesib TYHHE/Tb MOXHO OXflaxjaTb TaKUMU HearpecCUBHbIMU CPeCTBaMU, KaK BEH-
TUNATOP. B Nepnoabl BPpEMEHU, Korga TeMmnepartypa oxnaxgatoulwen cy6ectaHumm He onyckaetca Huxke 293 K (20 *C).

HE — Tennoo6meHHUK (pucyHku .9 n 4.t0)

Tennoo6MeHHNK fO/MKEH UMeTb 06beM, JOCTaTOUHbIA ANA NoAAepXaHWsa TemnepaTypbl Ha BXOAE B BbITSHXKHOW
Hacoc SB B gnanasoHe = 11 K (+ 11 “C) oTHOCMTeNbHO cpeaHeil paboyeil TemnepaTtypbl, HabnwaaeMo B UCMbITAHUN.

2.2.1.2 CwucTtema c nofiHbiM pasbasriieHneM notoka (pucyHok fi.13)

CucTtema, nokasaHHas Ha pucyHke [1.13. ocHoBaHa Ha pa36aBfieHUN BCero notoka oTpaboTaBlIMX rasoB B COOT-
BETCTBUM C KOHLLeHTpaumnei ot6opa npob noctosHHoro o6bema CVS. B 3ToM criyyae He06X04MMO U3MEPUTb MOJTHbIV 06b-
em cmecun oTpaboTaBLINX ra3oB 1 pa3baBnatoero so3ayxa. [JonyckaeTca NpUMeHATb KaKk HACOC CO6bLEMHbIM perynmposa-
Huem PDP. Tak 1 Tpy6Ky BeHTypu c Kputuyeckmm pacxogom CFV.

[ns nocneaylowero HakonsaeHua BpefHbIX YacTul, npoba pasbaBfieHHbIX OTpaboTaBLIMX ra3oB [O/KHA ObiTb
HanpassieHa a cuctemy ot6opa npob6 BpeAHbIX YacTul, (2.2.2 HacToALWeEro AOMNOJIHEHUA, pUCYHKK [.14 n [.15). Ecnun aTo
ocyulecTBfeTCA HeNocpeACTBEHHO, TO UMeeT MeCcTO OA4HOKpaTHoe pasbaBneHune. Ecnn npoby pasbasnsaioT euwe pas B
AONOSTHUTENBHOM TYHHerse AN pasz6aB/ieHNs, TO Takyto CUCTEMY OTHOCAT K CUCTEME C [BOliHbIM pa36aBiieHnem. dTa cuc-
Tema nonesHa B cnyvae, Korga TpeboBaHMA K TeMnepaType Ha NMOBepPXHOCTU hunbTpa He MOryT 6bITb BbINOSIHEHbI NPU
O HOKpaTHOM pa36aB/ieHnn. HecMoTps Ha TO. YTO cUCTeMa C 4BOViHbIM pa36aB/ieHeM BONpeAe/ieHHOW CTeneHn OTHOCUT-
cs K cuctemam pasbaBnieHUs, ee onucaHue gaHo B 2.2.2 HaCTOALWEro AoNONHeHNsA, pucyHok [ .15. rqe onucaHa cuctema
oT60pa NPo6 BPeAHbIX YacTuL, NOCKO/IbKY CUCTEMA C ABOIHbIM pa3baB/ieHneM NCnosib3yeT 60/1bLIMHCTBO KOMMOHEHTOB
TUMNOBOW cucTemMbl oT6opa NPo6 BpefHbIX YacTul,.

CocTaB BbIGPOCOB BPe/HbIX ra3006pa3HbIX BelecTB MOXET ObITh TakXe onpejesneH B TyHHe e cucTemMbl pasbasne-
HU1SA MOJIHOrO NoToKa. Mo3ToMy NPo600T60PHUKN A5 ra3006Pa3HbIX KOMMNOHEHTOB yKa3aHbl Ha pucyHke [1.13. HOHe yka3sa-
Hbl a nepeyHe onucaHusa. CooTBeTCTBYOWME TpeboBaHNA — Mo 2.1 HacTOAWEro NPUIOXKeHNs.

KOMMOHEHTbI, NOKa3aHHble Ha pucyHKe [.13
EP — BbinyckHasa Tpyb6a

[nvHa BbinyckHoli Tpy6bl OT BbIX0O/a BbIMYCKHOTO KOJI/IEKTOpa ABUTaTens, BbixoAa U3 Typ6oHarHeTaTens uav karta-
NINTNYECKOro HeliTpannsaTopa 40 BXxoAa B TYHHe b A1 pa3baBsieHns Ao/kHa 6biTb He 60n1ee 10 M. Ecnu gnnHa Bbinyc-
KHOW Tpy6bl NpeBbllWaeT 4 M. TO OHa. 3a UCK/TIOYEHNeM ydacTka A/IMHOM 4 MM OT BbIMYyCKHOrO KOJ/ieKTopa ABuratens,
BbIXxoAa U3 Typ6oHarHeTaTensa WAM KaTalUTUYeCcKOro HelTpanusatopa, A0/HKHA O6biTb M3onupoBaHa. VickntouveHune
cocTaBnseT BCTPOEHHbIi B TPyOYy AbIMOMEp. €C/IM ero UCMo/ib3ytoT. ToNWKHA N30NALUN A0/KHA BbITb HE MeHee 25 MM.
Tens0oNnpoBOAHOCTb N30/ALNOHHOIO MaTepuana, uamepeHHas npu Temnepatype 673 K (400 ‘C), He fomxHa 6bITb 60nee
0,1 BT/(Mm K).4na ymeHbLlUEHNA TeN10BOM UHEPLUM BbINYCKHOV TPY6bl pEKOMEHAYETCA OTHOLWEeHWe TONWMHbI KanameT-
py He 60nee 0.015. MpuMeHeHne rMGKNX CeKL Ui AO0/KHO OFpaHNYMBaTbLCA OTHOWEHWEM A/IMHbI KAnameTpy He 6onee 12.

Becb NoToK Hepasb6aB/ieHHbIX 0TPaboTaBLINX ra30B NepeMellnBaeTCsi C pa3GaBsoOWNM BO34YyXOM B TYHHesne AN1s
pas6aBneHus OT.

Pacxop pas6aBneHHbIX 0TPaboTaBLMX ra30B U3MEPSAOT NGO C MOMOLLbLI0 Hacoca C 06 beMHbIM perynpoBaHvemM
POP. nn60o Tpybkn BeHTypu ¢ KpuTnyeckum pacxogom CFV. 118 cOOTBETCTBYIOLLETO BblAe/IEHNA NOTOKa NPo6bbl, nayLLero
BYCTPOWCTBO AN151 onpeAeneHns BpeHbIX HacTuL 1 pacxoa, MoXeT GbITb MCMOMb30BaH TeN/1006MeHHUK HE nnn anektpo-
HHbII KOMNeHcaTop pacxoja. Tak kak onpejesieHne Maccbl BpeJHbIX HacTUL, OCHOBaHO Ha aHasiM3e MOJIHOro NoToKa pas-
6aBneHHbIX 0TpaboTaBLINX ra3oB, OTCYTCTBYET HEO6X0AMMOCTb pacyeTa KoahduuneHTa pasbaBneHus.
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PucyHok [.13 — Cuctema nosiHoro pasbaBfieHusi NoToka

POP — Hacoc c 06beMHbIM perynMpoBaHuem

Hacocom PDP n3mepstoT pacxof BCero notoka pasbasfieHHbIX 0TpaboTaBLINX ra30B, OCHOBbIBASACH HA YacTOTe Bpa-
LeHnsa Bana Hacoca u ero paboyem o6bemMe. MpoTuBOAaBieHe CUCTEMbI BbIMycka He JO/KHO NCKYCCTBEHHO MOHMXaTbCS
Hacocom POP unun cuctemoi Bnycka pasbasnstouiero sosgyxa. Ctatmyeckoe npoTusogasrieHne oTpaboTaBLIMX ra3oB Ha
BbINyCKe, n3mepeHHoe npu paboTatowem Hacoce POP. c noAkNt04YeHHO cuctemoli CVS f0/MKHO HaX04UTbCS B AnanasoHe
r 1,5 kla OTHOCUTENbHO CTATUYECKOro AaB/ieHns, n3mepeHHoro 6e3 nogcoeanHeHna Kk CVS npu Tex xe yactoTe Bpalye-
HUS ABUraTensi u Harpyske.

TemnepaTypa ra3oBoii cMecu HenocpeACcTBEHHO nepej BXoAoM B Hacoc PDP gomxHa HaxoguTbCca B AnanasoHe
r 6 KoT cpepgHeli paboueit TemnepaTypbl, Ha6/104aeMoi B UCNbITaHUM NPU OTCYTCTBUM KOMMeHcaTopa pacxoja.

KomneHcatop pacxoga AonyckaeTcs NPpMMEHSTb TO/IbKO B TOM C/lyyae, Koraa Temnepartypa Ha Bxoge B Hacoc PDP
He npesbliwaeT 323 K (50 X).

CFV — Tpyb6ka BeHTypu C KpUTUYECKMM pacxoaom

Tpy6koii CFV n3mepstoT pacxos BCero noToka paz6as/ieHHbIX 0TpaboTaBLIUX ra30B, yCTaHAB/MBasi PACX0f, B YC/10-
BMAX ApoOccennpoBaHna (KpuTuvecknii pacxos). CtaTuyeckoe NnpoTuBojaBrieHne oTpaboTaBLINX ra30B Ha BbINyCKe,
M3MepeHHoe Npyv NoAkatyeHHoli Tpybke CFV, JOMKHO HaxoaMTbCs B AnanasoHe + 1.5 kla oT cTaTU4ecKoro AaB/ieHns,
VN3MepeHHOro Npu oTcoeanHeHHo Tpy6ke CFV nNpum Tex e YacToTe BpalleHWa ABUraTena u Harpyske. Temnepartypa raso-
BOli CMecun HenocpeACcTBEHHO nepes BxoaoM BTPYy6Ky CFV gonxHa 6biTh B gnana3oHe = 11 K(+x 11 X ) oT cpegHeii pa6o-
Yeli TemnepaTypbl, Ha6/1l04aeMOW B UCNbITAHMM NPU OTCYTCTBUM KOMMeHcaTopa pacxoja.

HE — Tennoo6meHHUK (hakynbTaTUBHO, €C/in Ucnosb3yeTcs komneHcatop EFC)
Tens1006MeHHUK A0/TKEH MMETbOGbEM. OCTATOYHbIN AN NOAAEePXaHUS TeMNepaTypbl ByKa3aHHbIX Bbille npegenax.

EFC — 3N1eKTPOHHbIN KOMNeHcaTop pacxoga (hakynbTaTUBHO, €C/IN UCNOMb3yeTcs Tennoo6mMmeHHNK HE)

Ecnu Temnepatypa Ha Bxoge BHacoc PDP wnu Tpybky CFV HenoaaepxuBaeTcs anpeaenax, ykasaHHbIx Bbllle, Tpe-
6yloTCs cucTeMa KOMMeHcauun pacxoja u peryiMpoBaHne COOTBETCTBYHOLWEro pasgeneHns npob B cucteme otbopa
npo6 BpeAHbIX YacTul,. C 3TOW LeNbio NCNOAb3YIOT HEMPEPBIBHO N3MepPSAeMble CUTHaUIbI, KOPPEKTUPYIOLLME pacxos noToka
npo6bl Yepes3 MUNbTPLI A1 OCaXAEeHNA BPeAHbIX YacTul, cucteMbl oT6opa Npo6 BpeAdHbix YacTuy PSS (2.2.2 HacTosLWwero
[ONONTHEHNA U pucyHkn .14 v [.15).

OT — TyHHenb gnsa pasbaBneHus

TyHHenb ANns pas6aBneHUs [OSKeH:

- UMeTb AO0CTATOYHO MasbI AuameTp ANa co3gaHnsa TypbyneHTHoro notoka (Yncno PeiiHonbgca — 6onee 4000) n
[0CTaTOYHY ANNHY, 4TO6bI 06ecneynBaTh NO/IHOE NepeMellBaHe oTpaboTaBLNX ra3oB ¢ pa3baBAOWNM BO34YXOM;
[onycKaeTcs UCNo/b30BaHve nepeMeLllnBalLLnx Hacatok;

- UMEeTb AMNaMeTp He MeHee 75 MMm;

- 6bITb U30/IMPOBAH.
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OTpa6oTaBLue rasbl gBUraTesnsi 4O/MKHbI NPU BXOAE BTYHHENb GbiTb HanpaB/ieHbl MO noToicy M MOMTHOCTLIO NepemMe-
LwaHbl.

B cucteme ogHOKpaTHOro pas6aBneHns npo6a U3 TyHHens Ansa pasbaBneHus nogaeTcs B cucteMy ot6opa npo6
BpeAHbIXxYacTuy PSS (2.2.2 HacToswWwero A4ononHeHns, pucyHok [l. 14). NponyckHas cnoco6HOCTb Hacoca POP nnn Tpy6kun
CFV poskHa 6bITb 4,0CTATOYHOW, YTOGLI NOAAEPXKMBATL TEMMEpPATYpy 0TpaboTaBLIMX ra3oB He 601ee 325 K (52 “(“"Henoc-
peAcTBEHHO nepepn nepBbiM (GUNLTPOM ANS OCaXAEHUS BPeAHbIX YacTul,.

B cucTteme gBoliHoro pas6aBneHuns npo6a U3 TyHHens Ans paséaBneHuns nogaeTcs BAONOHUTENbHbIA TYHHe b ANs
AanbHeiilwero pas6aBieHns, a 3aTeM NPOXoAUT B (PUNLTPbI AN OCAXAEHNUs BpeAHbIX HacTul, (2.2.2 HACTOALWEro 4onosiHe-
HUA. pUcyHok [, .15).

MponyckHaa cnoco6HocTb Hacoca POP nnu Tpy6kn CFV gomxHa 6biTb AOCTATOYHO AN151 NpOTeKaHUs noToka pas-
6aBneHHbIX 0TpaboTaBLWMX ra3os B TyHHeNb DT npu Temnepatype He 60onee 464 K (191 °C)B30He Bxofa a Npo600T6OPHNK.
Cuctema AOMNOMHUTENBLHOTO pa36aBieHns f0/HkHa ob6ecneynBaTb nogadvy JOCTaTOYHOrO KoanyecTsa AOMNOMHUTENTbLHOMO
pa3b6aBnaoLero Bo3ayxa, YUTobbl NnoaaepXxmnsaTb TeMnepatypy ABaxabl pa3baB/eHHOro notoka oTpaboTaBLIMX ra3oB He
6onee 325 K (52 *C) HenocpeACTBEHHO nepej nepBbiM UNLTPOM A1 OCAXAEHUA BPeAHbIX YacTul,.

DAF — dunbTp pasz6aBnsaowero Bosgyxa

PekoMeHayeTcsa (hubTPOBaTb M OYMLLATL APEBECHbLIM YrieM pas6aBnsiowmii Bo3ayX ANs yaaneHus (hoHOBbIX yrie-
BOAOPOAOB. Pa3baBnsatowWwmii Bo3gyX AO/KEH UMeTb TemnepaTypy 298 K + 5 K (25 ‘C s 5 ®C).

Mo Tpe6oBaHUto n3rotoBuTeneli Asurateneii M BCOOTBETCTBUY C NPOBEPEHHON NMHXEHEPHO NPaKTUKOW A0IKHA
6bITb B3siTa Npob6a pasz6aBnstoWero Bo3ayxa ANa onpegeneHns POHOBbIX KOHLEHTpauuii BpeAHbIX YacTul, KoTopble
3aTeM BbIYMTAIOT U3 3HAYEHWI, NONYUYEHHbIX B pe3ynbTaTe namepeHus pasbaBfieHHbIX 0TpaboTaBLUMX ra3oBs.

PSP — npo600T6OpHNKANA BPpeaHbIX YacTul,

Mpo600T60PHUK — OCHOBHAsA YacTb naTpybka ot6opa BpegHbIX yacTuy PTT.

Mpo600T60PHUK:

- AO/KEH BbITb YCTAHOBJ/IEH Tak. UTO6bI ero Topel, 6bi/1 HanpaB/ieH NPOTUB NOTOKa, B 30He, rAe pas6asnstowmnii Bos-
Ayx v oTpaboTaBLlMe rasbl XOPOLLO NepeMeLllBaTCs, a8 UMEHHO, Ha OCU TyHHens Ansa pas6aBsieHus OT Ha paccToAHUN
npn6nusntTenbHo 10 AnamMeTpOB MO HanpasB/IEHMIO NOTOKA OT TOW TOYKW, rae oTpaGoTaBluMe rasbl BXOAAT B TYHHeNb ANs
pas6aBneHus;

- AO/HKEH UMeTb BHYTPEHHWUIT AnameTp He MeHee 12 mwm;

- MOXeT 6bITb MOAOrpeT A0 TemMnepaTypbl CTEHOK He 6osiee 325 K (52 "C). MNopgorpeB MoxeT 6biTb Kak Hermocpe-
ACTBEHHbIM. TaK U C MOMOLLbIO NpeABapuUTENbHO HArpeToro pastasBnAoLLErO BO34yXa NPW YCN0BUN, YTO TemnepaTypa Bo3-
nyxa He npesblwaeTt 325 K (52 aC) nepefs BXoAOM OTpaboTaBLIMX ra3oB a pasbaBnsitolnii TYHHe b;

- MOXEeT MMeTb U30NALUIO.

2.2.2 Cuctema oTb6opa npob BpeaHblx YacTtuly PSS (pucyHku [, 14 n [.15)

Cuctema oT60pa Npo6 BpeAHbIX YacTuL, Heob6xoAnma ANA X OCaxXAeHUs Ha hunbTpe ANs oT60pa BpeaHbIX Yac-
Tuy,. B cnyyae nonHoro ot6opa Npo6 1 yactTuyHoro pasbaBneHns noToka oTpaboTaBLWmMX ra3os, Koraa 4acTb NOToKa oTpa-
60TaBWNUX ra3oB, MNoABeprHyTas pas6aBrieHUt0, ABAsSeTCA Npo6oii M UesMKOM NpoxoauT 4vepe3 dUAbTP, cucTemMa
pasbaBneHuns (2.2.1.1 HacToALWEro AONOMHEHUS, pUCYHKN [,.7 n [1.11) n cnctema otbopa npob cocTaB/AOT, Kak Npasunio,
eAuHbIli 6110K. B cnyyae yacTuyHoro ot6opa Npo6 1 4acTUYHOIo UM NOJIHOTO pa36aB/ieHNss NOToka 0TpaboTaBLIMX rasos,
Korga vepes hmnbTP NPOXOAUT TONTBKO HaCcTb pa3baBsieHHbIX 0TpaboTaBLINX ra3oB, cuctema pasbasneHus (2.2.1.1 HacTo-
Alero AonosiHeHns, pucyHkn 4.4 — 0.6. 0.8 — [ 101 [4.12 n2.2.1.2 HacToALWEro A40No/sIHEHUS, pucyHok . 13) ncmucrtema
oT6opa npob, Kak NpaBuI0, COCTABAIT OTAENbHbIE G10KU.

B HacTosiuem cTaHAapTe 6710k NOBTOPHOro pas6aBneHnsa (PUCYHOK [l.15) cucteMbl NonHOro pas6aBiieHns notoka
paccmaTpumBatoT Kak MOAMUKALMIO TUMOBOW CUCTEMbI 0TGOPa NPO6 BPeAHbIX YacTul, (pUcyHok [ .14). CucteMa fON0sHU-
TeNbHOro pas6aBrieHNs BKItoOYaeT B ce6a BCe OCHOBHbIE 3/IEMEHTbI CUCTEMbI OT60pPa NPo6 BPeAHbIX YacTul, Takue Kak
dunnbTpoaepx)aTenu. Hacoc nepekayvky Npo6, a TakxKe HEKOTOPbIe 3/1IeMEHThI, CayXxaulue 4na pa3baBneHns, TakMe Kak
Aetanu ana nogaun pas6aBnatouLero Bosgyxa v TYHHeNb AN AONO/HUTeNbHOro pas6aBneHus.

Bo ns6exaHue /1obbIx NOMeEX B KOHTypax peryimpoBaH/s pekomeHayeTcs, 4yTobbl Hacoc 415 nepekayvku npo6 pato-
Tan B TeYeHMe BCEro UCMbITaHUA. B criydyae nprMeHeHUst MeToja C OAHUM (hUNbTPOM criefyeT MCNO/Mb30BaTh CUCTEMY C
06X0AHBbIM KaHasioM, YTOGbl HanpaB/IATb NPO6LI K hunbTpam A58 oT60pa NPo6 B COOTBETCTBYHOLWME MOMEHTbI BPEMeHU.
BnvsHue npoueaypbl NepektoYeHNs NOTOKOB Ha KOHTYpbl PerysimpoBaHns He06X04MMO CBECTU K MUHUMYMY.

Mpo6a pa3baBrieHHbIX 0OTpaboTaBLWMX ra3os (pUcyHok [1.14)oT6upaeTca us TyHHensa ana pasb6asneHmnsa DT cuctembl
NOJIHOTO W/IM YaCTMYHOrO pas36aB/ieHNs 1 NponyckaeTcs Yepes NPpo600T60PHUK BpeaHbIX YacTuy PSP n natpy6ok oTBoAa
BpeAHbIX YacTuy PTT C momoubio Hacoca Ana nepekayku npobbl P. Mpo6a npoxoauT uvepes dunbTpogepxarenb
(hunbTpogepxatenu) FH, cogepxawmii hunbTpbl 4NA OCaXAEeHUA BPeAHbIX YacTul,. Pacxo noToka npobbl KOHTPOUpPY-
eTcsa perynsatopoMm pacxoga FC3. Ecnum ncnonb3yloT 3/1eKTPOHHbIN KoMneHcaTop pacxoga EFC (pucyHok [1.13). pacxop,
pasbaBiieHHbIX 0TPaboTaBLUNX ra30B CAYXWUT YNpaBAsoWNM CUTHaNOM Ans perynsitopa FC3.

Mpo6a pasz6aBneHHbIX 0TpaboTaBLWNX ra3os (PUCYHOK/[].15) HanpaBasieTca U3 TYHHena Ans pas6asneHusa DT cucTe-
Mbl NO/THOTO pa36aBieHNs NOToKa Yepe3 NPo600TOOPHUK BpeHbIX YacTuy PSP 1 natpy6ka oTBoAa BpeAHbIX YacTuy PTT B
TYHHENb 415 [O0NOMHUTeNbHOro pas6asBneHnsa SDT. rae oHa pas6aBnsieTcsa BTOPMYHO. 3aTeM npob6a NpoxoauT vepes
hunbTpoaepxatenb(n) FH. rae yctaHoBneHbl (OUNbTPbI A8 OCAXAEHMA BPeAHbIX YacTul. Pacxos pa3taBisitoLero Bos-
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PucyHok [.14 — Cuctema ot6opa npo6 BpeaHbIX HacTuly

PucyHok [.15 — Cuctema pasbaBsieHUs (TO/IbKO cMCTeMa MoJSIHOro NoToKa)

AyXxa, Kak npaBui0, NOCTOSAHHbIN, NOCKO/IbKY pacxoa npobbl KOHTponpyeTcsa perynatopom pacxoga FC3. Ecnmucnonbay-
10T 3/1EKTPOHHBI KOMNeHcaTop pacxofa EFC (pucyHok/[l.13), To cymMMapHbIii pacxog pa36aBieHHbIX 0TpaboTaBLIMX ra3oB
CNYXWUT ynpas/isioWwmm curHanom ans perynsartopa FC3.

KoMMOHeHThI, NOKa3aHHble Ha pucyHkax [1.14 n/.15

PTT — natpy6ok oTBOZa BpeAHbIX YacTul (pucyHku [1.14 v/ .15)

AnuHa natpy6ka oTBOAa BpeAHbIX YacTul, A0/KHA 6bITb He 60nee 1020 mMMm.

[OnvHy natpy6ka PTT onpefenstoT Ans:

- CUCTEMBI C YaCTUYHbIM pa3baB/ieHVEM MOTOKA W YaCTUYHbLIM OTGOPOM NPO6 N CUCTEM C NOJTHLIM OAHOKPATHbLIM pas-
6aBnieHnem NoToka — OT HaKOHe4YHuKa NPo600TO6OPHMKA A0 BXOAa B unbTpogepXaTens:

- CUCTEM C YaCTUYHbIM pas3bassieHneM NoToKa M NOMHbIM OT6O0POM NPO6 — OT OKOHYAHWA TYHHENA ANA pa3baBreHns
[0 BXoAa B hunbTpoaepxartesb:

- CUCTEM CMNOJIHbIM ABYKPaTHbIM pa3dbaB/ieHneM NoToka — OT HaKOHeYHUKa Npo6ooT60pHMKa PSP Ao TyHHensa aona
NnOBTOPHOro pasbasrieHUs.

MaTpy6ok oTBOAA:

- MOXeT 6bITb NOAOrpeT, 04HaKo TeMnepaTypa ero CTeHOK He fio/MkHa npeBblwaTb 325 K (52 °C). Mogorpes MoxeT
6bITb Kak HEMOCPeACTBEHHbLIM, Tak U NpeBapuTeIbHO HarpeTbiM pa3baBnsaoWwmMM BO34YXOM MPU YCNOBUN, YTO €ro Temne-
paTtypa He npesblwaeT 325 K (52 *C)nepep nocTynseHMeMm oTpaboTaBLUMX ra3oB B TYHHe b A1 pa3baBneHus:

- MOXeT 6bITb N30/IMPOBaH.
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SDT — TyHHenb ANS 40NO/AHUTEeNbHOro pa3dbasneHnsa (pucyHok .15)

TyHHenb AN1a A0NO/IHUTENBLHOTO pasbaBneHns f0/KeH UMeTb AnamMmeTp He MeHee 75 MM 1 6bITb AOCTATOUHON ANN-
Hbl. 4TOGbI 06ecneunTb BPEMA 3a4ePXKu ABax/Abl pa36aBfieHHON Npobbl He MeHee 0.25 c. MepBUYHbLIN unbTpoaepxa-
Tenb FH goskeH 6bITb PacrnosiokeH Ha paccTosHun He 6onee 300 MM OT BbIXxoga U3 TyHHens SDT.

TyHHeNb AN AONO/THATE/IbHOTO pa3baBieHuns:

- MOXeT 6bITb NOAOrpeT, OA4HAKO TeMnepaTypa ero CTEHOK He foshkHa npeBblwatb 325 K (52 aC). Mogorpes moxeT
6bITb Kak HENOCpPeACTBEHHbIM, Tak M NPeABapuTe/IbHO HarpeTbiM pas3bas/iaoWUM BO34yXOM Npu yCI0BUX, YTO ero Temne-
paTypa He npesbiwaeT 325 K (52 °C) nepepg nocTtynseHnem oTpaboTaBLIMX ra3oB B TyYHHe b AN pa3baBneHus;

- MOXeT 6bITb M30/IMPOBaH.

FH — duneTpogepxatens (huneTpogepxatenu) (pucyHku .14 n . 153

[ns OCHOBHOrO M AOMONHUTENBLHOTO (UILTPOB MOTYT 6biTb NCNOMb30BaHbl 06WME UK OTAesbHble (UNLTPO-
Aepxatenu. [lonxHbl 6bITb BbINO/IHEHbI Tpe6oBaHuAa 1.5.1.3 gonosiHeHnsa 1 K npunoxexHuo [.

dunbTpoaepxatens (hunbrTpoaepxarenu):

- MOXeT 6bITb NOAOrpeT, 04HAKO TeMnepaTypa ero CTeEHOK He fo/KHa npesblwatb 325 K (52 “C). Mogorpes moxeTt
6bITb KaK HenocpeACTBEHHbIM, Tak M NpeABapuTe/IbHO HarpeTbiM pas3baB/iAoWUM BO34YXOM NpU yCNOBUW, 4YTO ero Temne-
patypa He npeBblwaeT 325 K (52 °C) nepes noctynneHnem oTpaboTaBLIMX ra3oB B TYHHe b ANA pa3baBiieHus:

- MOXeT 6bITb M301MPOBaH.

P — Hacoc gns nepekauku npo6 (pucyHku .14 n [,.15)

Hacoc gnsa nepekaykv npo6 BpeAHbIX YacTuL, A0/KEH OblTb PACMO/IOKEH Ha PACCTOAHUN OT TYHHens ANnsA pas36as-
NeHNsA. 4OCTAaTOYHOM AN1A NoAAepXaHUsa NOCTOAHHON TeMnepaTypbl Ha BXOJe a HacocC C nNpeAesibHbIMU OTK/IOHEHUAMMN
+ 3 K(* 3 *C). ecnn He npegycMoOTpeHa KOppekums pacxoga ¢ NoMolbio perynatopa FC3.

DP — Hacoc gnsa nogaymn pas6asnswolero sosdgyxa (PUcyHok E.15) (TonbKo A4 cuctembl ABONHOTO pasbaBne-
HVSI NOTHOTO NOTOKA)

Hacoc gna nogaun pas6aBnsatowero Bo3gyxa fo/HKeH 6biTb PacnoioXeH Tak. YTo6bl BO3AYyX A4N5 JONONHUTENBLHOTO
paszbaBneHna nmen Temnepatypy (298 r 5) K (25 £ 5) °C. ecnim OH He 6bI1 NOAOrpeT NpeaBapuUTebHO.

FC3 — perynartop pacxoga (pucyHku [1.14 n[.15)

Perynsatop pacxoga NPUMeHSIOT A/18 KOMMNEHCcaLmn BAUSAHMUA Ha pacxof nNpobbl BpeHbIX YaCTUL, UBMEHEHU TEM-
nepaTtypbl ¥ NPOTUBOAaBEHNSI BNPOGOOTGOPHON MarncTpanm Bcsiydae HEBO3MOXHOCTU UCMNO/b30BaHNA APYTMX CPeacTB.
PerynaTtop pacxoga Heo6xo4MM NpU UCMNONb30BaHUM 3/IEKTPOHHOIO KOoMMneHcaTtopa pacxoga EFC (cm. pucyHok [.13).

FM3 — pacxopgomep (pucyHku .14 n[.15)(noTokBpegHbIX4acTuy)

[a30BbIl pacxof0Mep UAn apyroe yCTPOMNCTBO 418 M3MEPEHUS pacxoAa Npobbl BpeAHbIX YacTUL, A0/IKHbI ObITb pac-
NOJI0XEeHb! Ha JOCTAaTOYHOM PaCcCTOAHUN OT Hacoca A/1a nepekayvkn Npob P Tak. uTo6bl TeMnepaTypa rasa Ha BXoje ocTaBa-
nacb NOCTOSIHHOW C NpeAesibHbIMU OTKNOHeHUAMMN = 3 K (+ 3 °C). ec/iv KOppeKLUs NOTOKa C MOMOLb0 perynsitopa FC3 He
npumeHeHa.

FM4 — pacxogomep (pucyHok [1.15)

[a3oBbIli pacxogomep WM Apyroe yCTPOMCTBO A5 U3MepeHus pacxoga pasbasBnsiolero Bosgyxa pacnonaratror
Tak. YTo6bl TeMnepaTypa rasa Ha Bxoge cocTaBnsana (298 + 5) K (25 + 5) ‘C.

BV — wapoBoii 3aTBOp (hakynbTaTMBHO) (PUCYHKM [.14 n[,.15)

LLlapoBoi1 3aTBOP A0/IKEH UMETb BHYTPEHHUI AnaMeTp He MeHee YeM BHYTpPeHHUIA gnameTp natpy6ka oTBoAa Bpes-
HbIX YacTuy, PTT n Bpems nepekntoyveHns meHee 0.5 c.

MpunmedyaHune — Ecnn HapyXHasa TemnepaTypa OKosio npo6ooT6opHuka PSP. natpy6ka PTT. TyHHena SDT un
dunbTpoaepxartensa FH meHee 293 K (20 ). To HeO6X0A4MMO NpefyCMOTPETbL COOTBETCTBYOLWME MepPbl, UCKAOYatoLwme
ocaxeHune BpeAHbIX HacTUL, Ha XONOAHbIX CTEHKaX 3TUX YCTPONCTB. MN03TOMY peKOMeHAYIOT NoA0rpes n (Mnun) N3onauymo
yKa3saHHbIX YCTPOICTB a rpaHnuax, ycTaHaB/MBaeMblX COOTBETCTBYHOLWMMU NpeAnMcaHusammn. PekomeHayeTcs Takxe, 4To-
6bl TeMNepaTypa Ha NOBepPXHOCTU hunbTpa B NpoLecce ocaxaeHus nNpobbl 6bi1a He meHee 293 K (20 "C).

Mpu pa6oTe gBUraTensa nNpu BbICOKMX Harpy3kax BblleyNnOMSAHYTble YCTPONCTBA MOXHO OXNlaXAaTb HearpecCUBHbI-
MU cpeAcTBamu, TakKMMW Kak BEHTUNATOP, ecnn Temnepatypa oxnaxjalouwen cybCcTaHUMW He OnyckKaeTcs Huxe
293 K (20 “C).
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MpunoxeHue E
(o6a3atenbHoe)

TexHunyeckune XapakKTepucTunkn aTa/lIoHHOro Tonanea

Ta6nunuya E1

3Hauennel il
Mokazatenb EpvHuua nsmepenns MeTop, ncnbiraHus
He MeHee He 6onee

LletaHOBOE YnCc03> — 45.0 50.04! NCO 5165
MnoTtHocTb npu 15 ‘C Kr/'m3 835 8455/ NCO 3675
Temnepartypa neperoHkn6* NCO 3405;
— 95 % obbema -C 370 — NCO 3405
TemnepaTtypa BCMbILKN *C 55 — NCo 2719
Touka 3akynopku xonogHoro punbtpa CFPP “C — -5 EH 116
BsiskocTb npu 40 "0 Mm2/c 2.5 3.5 NCO 3104
CopaepxaHuve cepbl % (maccoBas gons) 0.17> 0.2®! NCO 8754
Koppo3usa MeaHOW nnacTuHbI Knacc — 1 MnCO 2160
YrnepoancTbln ocTaTok no KoHpagcoHy 10 % % (maccoBas Aons) — 0.3 MnCcoO 10307
CopepxaHue 305bl % (maccoBas 4ons) — 0.01 NCO 62454
CogepxaHue Bofbl % (maccoBas fons) — 0.05 NCo 12937
WNHpeke HeliTpanusaumm (KOHLEHTPUPOBaH-

Has KucnoTa) mr KOH/r — 0,2 ASTM D 974-95
YCTOMUMBOCTbL K OKMCNEHM010* mr/cm3 — 0.025 NCO 12205

Mpucaaknil! — — _ -

11 Ecnu TpebyeTcs paccuntaTb TepMmuyeckuii KMNJA gsuratens uny TPaHCNOpPTHOTO CPeAcTBa, TO TEM/IOTBOPHYHO
CNOCOGHOCTb TOM/IMBA MOXHO paccumMTaTb UCXOAA U3 CReayioLero:

YaenbHas aHeprusa (HM3Was Tens10TBOpPHasA CNOCO6GHOCTb) £'ya. MIX/Kr:
Eyn= (46.423 - 8792</-" + 3,170</>|1-<n +y * 3)| + 9.420T - 2.499x.

rae </— nnotHocTb nNpu 15 “C:
X — copaepxaHue BoAbl. % (Maccosas Ao0ns);
y — copepxaHue 30bl. % (MaccoBas [055):
i — copgepxaHue cepbl. % (Maccosas [0/11).

2) 3HayeHua nokasaTesieil, ykaszaHHble B Tabnuue. — «akTUYeCKMe 3HayeHusi». [pu yCTaHOBNEHUU UX
npefenbHbIX 3HA4YEeHU NpuUMeHeHbl MeToAbl, onucaHHble B ASTM D3244 «Defining a basis for petroleum produce
quality disputes* («OnpeaeneHne OCHOBbI A/151 PELIEHUs CMOPOB OTHOCUTE/IbHO KayecTBa HepTenpoayKTOB»), a npu
YCTaHOBMIEHUM MUHUMA/IbHOTO 3HAYEHWA MokasaTens NPUHATa MUHMMasibHas pasHOCTb 2R OTHOCUTENbHO HYNeBOro
3HaYeHUs; NPU yCTaHOBMIEHUM MaKCMMa/lbHOTO U MUHWMa/IbHOTO 3Ha4YeHUit MUHUManbHaa pa3HOCTb cocTaBnsfeT 4R
(R — BOCNPOM3BOANMOCTb).

O/ HaKo, HECMOTPSA Ha 3T KPUTEpuU, KOTOpble HEO6XOANMbI MO CTATUCTUYECKUM MPUYUHAM, M3rOTOBUTENb TOM-
NnBa A0/MKEH CTPEMUTLCSA K HY/IEBOMY 3HAYEHWIO, EC/TV NPUHATO MaKCUMasibHOe OTK/IOHEeHWe, paBHoe 2R. 1 K cpegHemy
3HAYeHNI0 B C/lyYae yKkasaHUsa MakCMMasibHbIX 1 MUHUMa/bHbIX NpeaenoB. Ecnm Heo6XxoAMMO BbISICHUTb, COOTBETCTBY-
eT 1 TOMN/IMBO YCTaHOBJ/IEHHbIM TpeboBaHUSAM, TO cnefyeT NPUMEHUTb MeToAbl, onucaHHble BASTM D3244.

3l Alnana3oH 3Ha4YeHuii LLeTaHOBOro YMC/a He COOTBETCTBYET Tpe6oBaHUIo CO6GMI0AEHNA MUHUMABHOTO Anana-
30Ha. paBHOro 4J1. B cnyyae BO3HUKHOBEHWS pas3HOrnacuii mexay vMsrotosuteneM u notpebutenem Tonavmsa ANa UX
paspeleHuna MoryT 6biTb NpUMeHeHbl MeToAbl ASTM D3244 npu ycnoBuv NOBTOPEHUS M3MepeHuii B o6beme, gocTa-
TOYHOM A5 AOCTUXEHUA HEOOXOANMON TOYHOCTU Pe3yNbTaToB, YTO NPeAnoYTUTENIbHEE OJHOKPATHOIO U3MepeHus.

41 fonyckatioTca 60nee HU3KMe 3HAYeHUs, 1 B 3TOM C/lyyae criefyeT ykasbiBaTb LLleTaHOBOE YMC/10 UCNOb30BaHHO-
ro 3Ta/IOHHOrO TOoN/NBa.
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OkoHyaHne Tabnuubl E.1

5 [lonyckatoTca 6051ee BbICOKME 3Ha4YeHus, 40 855 Kr/m3; 8 aTom criyyae cnepgyeT ykasblBaTb N/IOTHOCTb 3Tasl0H-
HOro TonAmea. 1 NPOBEpPKM NPOU3BOACTBA COrMacHO pasfenly 7 HacTOoAWero ctaHgapta Heo6xoaumo cobnogaTb
Tpe6oBaHMsi 06 NCNO/Ib30BaHUN 3TAJIOHHONO TOMIMBA C MUHUMa/IbHbIM/MaKkCUManbHbIM nokasatenem 835/845 kr/m3.

6> Lindpbl NokasbiBaloT 06Lee nepesBegeHHOe B Napoo6pa3Hoe COCTOAHUE KONIMUYECTBO (NPOLLEHT BOCCTAHOB-
NIEHHOTro KoMmyecTBa MJIt0C NPOLEHT NOTEPSIHHOIO KOIMYecTBa).

7>TOCTOSAHHO NepecMaTpMBaeTCs C YHETOM PbIHOYHbLIX TEHAEHUWA. 1158 nepBOHavYasibHOM cepTudukauuu gsura-
Tens no npocbbe 3asBUTENsA AonyckaeTcs cogepxaHue cepbl 0.05 % (maccoBasi gons), mmHumym 0.03 % (maccoBas
[0/15); B 3TOM C/lyyae U3MEePEHHbIi NMokasaTeslb COAePXaHNA BPeAHbIX HYacTuL, O/HKEH KOPPEKTMPOBAaTLCSA B CTOPOHY
MOBbILWEHNA 4,0 CPeAHEro 3HaYeHNs, KOTOPOe HOMWHA/ILHO YTOUHSAETCA AN codepXaHusa cepbl B Tonmee 0.15 % (mac-
coBas [,0/151), B COOTBETCTBUMN C ypaBHEHUEM

PMiii, = PM + \SFCO0,0917(NSLF- NW)|.

roe — CKoppekTupoBaHHOe 3HayeHune PM. r/(kBT -u):

PM — un3mMepeHHOe B3BelleHHOe 3Ha4YeHWe KOHKPETHbIX BbIGPOCOB ANA BbIGPOCOB BPeAHbIX YacTul,.
r/(kBT u);
SFC — B3BelIEeHHOe 3HaUYEHNE KOHKPETHOro NOTpe6eHns Tonnamea. r/(KBT 4)

SFC =—  —--mmemeeeeeeeees , rae p, = phw + PAE.,

NSLF— cpegHee HOMUHanbHoe coaepxaHune cepbl 0.15 % (MmaccoBas fons);

FSF— copepxaHue cepbl B TONuBe. % (MaccoBas [0/11).

[lns npoBepKn NPoM3BOACTBA COrNacHo pasaeny 7 HacTosiLWero ctaHgapTa Heo6xoAnMo cobnaate Tpe6oBaHms
06 MCNo/Ib30BaHUN 3TA/IOHHOTO TOM/IMBA C MUHUMAaNbHbIM/MaKCUMasibHbIM cogepxaHueM cepbl 0.1/0.2 % macchbl.

8> flonyckatloTca 60/ee BbICOKME 3HAYEHUSA; B 3TOM C/lyyae ykasblBaloT COAEepXaHne cepbl B MCMOb30BaHHOM
3Ta/IOHHOM ToN/MBe.

9>3ameHsaAT Ha CO 6245 (4), HaumMHana c gatbl NPUMEHEHUS.

10) Ecnu yCcTONYMBOCTb K OKUC/IEHWNIO KOHTPOJIMPYIOT, TO BMOJIHE BEPOSITHO, YTO CPOK FOAHOCTU GYAET OrpaHnyeH.
MocTaBuwmKy criegyeT o6palaTbCs 3a peKoMeHAausaMy B OTHOLWEHUW YCNOBUI XpaHeHNs 1 CPOKOB rO4HOCTW.

1,) B TonnmBe A0/MKHbI COAEPXBTLCSA TOMbLKO NPOAYKTbI MPSAMOM NEPErOHKU N KPEKMPOBAHHbIE KOMMOHEHThLI nepe-
rOHKW yrnesogopoja; fonyckaetcs gecynbgypauns. TONIMBO He [O/KHO cofepXaTb MeTasiInyecknx npucagok uim
npucagok, ynydlammx LeTaHoBoe Y1cso.

MpumMeuyaHne — BCe XapakTeEPUCTUKM TONANBA N NpefesibHble 3HA4YEHUA MOCTOAHHO NepecmMaTpuBatoTCA C
ydyeTom TeH,quLWII7I Ha pbIHKax.
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MpunoxeHune X
(o6s3aTenbHoOe)

CBefileH1sa 0 COOTBEeTCTBUN HaLMOHabHbIX CTaHAapTOB
CCbI/IOYHBIM MEXAYHapOAHbIM CTaHAapTam

CpaBHeHMe HaUMOHa/IbHbIX CTaHAapTOB, Ha KOTOpPbIE AaHbl CCbI/IKM BHAC T OSALLEM CTaHAapTe, CCOOTBeTCTBYO-
WUMN UM MeXAYHapoAHbIMU CTaHAapTaMu npuBeaeHbl B Tabnuye X.1.

Tabnunya X1

O603Ha4YeHne N HaMMeHOBaHNe CCbUIO4YHOTO
O603HaYEHNE CCbIIOYHOIO HALMOHAILHOMO CTaHaapTa Poccuiickoi MeXyHapoAHOro cTaHAapTa v ycrioBHOe 0603HaveHne
depepauyn CTerneHn ero COOTBETCTBUS CCbUTOUHOMY
HaLVOHa/IbHOMY CTaHaap Ty

FOCT P 41.24—2003 EauHoo6pasHble npeanucaHns, xacato- MpaBuna E3K OOH Ne 24
wmecs:

I. CepTudukaumm gBuraTenei c BocniaMeHeHVeM OT CxXa-
TWA B OTHOLWWEHUN AbIMHOCTU:

Il. CepTudurKaumm aBTOTpPaAHCNOPTHbIX CPeACTB B OTHOLWe-
HUWM YCTaHOBKWN HA HUX ABUraTenei c BocniaMmeHeHMemM OT CXa-
TUSA. cepTUDPUUNPOBaAHHBIX MO T UMY KOHCTPYKLUUN;

Il. CepTudukaunm aBTOTpPaHCNOPTHbLIX CPpeacTB C ABUra-
TensAMu C BOCN/IAMEHEHMEM OT CXaTUs B OTHOLEHUN [AbIMHOC-
™:

IV. N3mepeHus mowHoCTU aBUraTeneii (LOT)

FOCTP 41.85— 99 EauHoo6pasHble NpegnucaHns, Kkacawlme- MpaBuna E3K OOH Ne 85
cs ohMUManbHOrO yTBEPXAEHNA ABUraTeneil BHy TPeHHero cro-
paHUss WAM CUCTEM 23M1eKTPOTArn, npeAHasHauyeHHbIX ANA
npuBeeHVs B ABMXEHNE MeXaHNUYECKNX TPaHCNOPTHbIX CPeACTB
kaTeropuii M 1 N. B OTHOLIEHNN U3MEPEHNSA NOME3HON MOLLHOC-
TW 1 MakcUManbHoli 30-MUHY THO MOLLHOCT M CUCTEM 3/1eKT po-

Taru (10T)
FOCT P 52051—2003 MexaHuyeckue TpaHCNOpPTHbIE cpef- CBofiHast pes3osiounsa O KOHCTPYKUUM TpaHc-
cTBa 1 npuuensl. Knaccudmkauus n onpeaenenus (NEQ) NopTHbIX cpeAcTs (CP.3) (AoKymeHT
TRANS/SC. 1AN/P.29/78/ATenpg.3)
MpumeyaHue — B HacTOsALWeN Tabnmue UCMONb30BaHbl CreaylolLne YC/I0BHble 0603Ha4YeHUs CTEeNeHn

COOTBETCTBUSA CTaHAapTOB
-lO T — naeHTUYHbIE CTaHAapTbl;
- NEQ — He3aKBUBaJIeHTHble CTaH4apThbl.
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Bubnunorpadus

|1) NCO 3046-1:2002 [Burateny BHYTPEHHeEro cropaHusa noplHesBble. YacTb 1. XapakTepucTuku. CTaHgapTHble

NCcXoAHble yCnoBus, 06bABeHNEe MOLWHOCTU, pacxoja Ton/iMBa 1 cMa3o4yHoro macsa. Metogpl
NCNbITaHWUA.

(2) NCO 5167:1991 Vi3MepeHne pacxofa Teky4eil cpefbl C MOMOLWbIO YCTPOWCTB 4151 U3MEpPEeHUs nepenaga gasre-
HuA. YacTb 1. Aunacdhparmbl, conna un Tpy6kn BeHTypu, noMelleHHble B 3ano/IHEHHbIe Tpy6onpo-
BOZbl KPYF/10r0 ceYeHus.

(3) NCO 3046-3:1995 [Buratenn BHyTPEHHEro CropaHns noplHesble. YacTb 3. XapakTepucTukn. KOHTPONbHbIE n3Me-
peHus.

(4) 6245—2001 HedTenpoaykTbl. OnpegeneHne coaepxaHus 30/bl
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YAK 621.436:006.354 OKC 65.060 T58 OKI 47 5000
502.3:006.354

KntoueBble cnoBa: [ABWraTesni c BOCMaMeHeHeM 0T CKaTusl, TPAHCMOPTHbIe CPeACTBa KaTeropum T. TEXHMKa
N5 NepeaBuXeHnst No 3emse, MPOoMbILLIeHHbIe 6YPOBbIE YCTAHOBKM, KOMNPECCOPbI, CTPOUTEIbHO-A0POXKHAS
TEXHWKa, NOrPy34nKU Ha KONIECHOM U FyCEHUYHOM XoAy, 6y/b03epbl, aBTOMNOrPy3Umku, rpy30Bble aBTOMOGUIN
MOBbILEHHON NPOXOAMMOCTU, TAPaBANYECKME IKCKABATOPbI, MalWHbl 1 060pYyA0BaHUE A/151 TECOCEUHBIX
pa6oT 1 1eco3aroToBKM, CAMOXOAHbIE CE/IbCKOX03AMCTBEHHbIE MALLVHBI, MOrPY304HO-PA3IPY30UHbIE CPEACTBA,
aBTOMOIPY34MKU C BUJIOYHBIM 3aXBaTOM, [OPOXHO-PEMOHTHas TEXHUKa (aBTorpeigepbl, AOPOXHbIE KaTKM,
acanbToyKNaAunKmM), CHEroOUUCTUTENIbHAsS TexXHUKA, TeXHUUECKMe CPeAcTBa HAa3eMHOro 06CyXMBaHNUS B
asporopTax, MHeBMaTUYeckne NoAbEMHUKM, aBTOKPaHbl, oXpaHa Npupofbl, aTMocdepa, UcnbiTaHus
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