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Mpeancnosue

1NOATOTOB/IEH OTKPbITbIM aKUMOHEPHbLIM 06LW,ECTBOM «Hay4yHO-UccnefoBaTeNbCKuiA LLEHTP KOHTPO-
NA W ANArHOCTUKM TexHuyeckux cuctem» (AO «HWL K[») Ha ocHOBe COOGCTBEHHOro nepeBoja Ha PYCCKWUiA
A3bIK @HIMOA3bIYHON BEPCUN MEXAYHAPOLHOrO CTaHAapTa, yKa3aHHOro B NyHKTe 4

2 BHECEH TexHunuyeckum KomuteToM no ctaHgapTtusaumm TK 457 «KayectBo Bo3ayxa»

3 YTBEP)X/AEH M BBEJAEH B JENCTBUE Mpukazom deaepansHOro areHTcTea no TeXHUYeCKoMy pe-
rynmpoBaHuio 1 metponorum ot 25 okta6psa 2016 r. N9 1514-cT

4 HacToslwnii ctaHgapT UAEHTMYEH MeXXAyHapogHoMy cTaHgapTy MCO 13271:2012 «Bblb6pochkl cTa-
LMOHaPHbIX UCTOYHNKOB. OnpeAeneHne MaccoBOl KOHUEHTpauMn TBepabix Yyactuy, PM IYPM258B oTxoasLL X
rasax. /iIamepeHune nNpy BbICOKMX 3HAYEHUAX MAacCCOBOI KOHLUEHTpauuu ¢ NpUMMeEHeHneM BUPTYanbHbIX MMMNaK-
TopoB» (ISO 13271:2012 «Stationary source emissions— Determination of PM,0/PM25mass concentration in
flue gas — Measurement at higher concentrations by use of virtual impactors». IDT).

MeXkayHapoaHbIi cTaHaapT pa3paboTtaH TexHnyeckum komutetom TC 146/SC1.

Mpn NpMMEHEHNN HacTOALWEro cTaHAapTa PeKoMeHLyeTca UCMOo/b30BaTb BMECTO CCbIIOYHOIO MeXay-
HapOAHOro cTaHfjapTa COOTBETCTBYHOLWMNIA €My HauMoHanbHbIN CTaHAapT, CBELEHMS O KOTOPOM MpuBEfSEHbI
B ONOMIHUTENIbHOM NpunoXxeHnn A

5 BBEJEH BMEPBbIE

MpaBuna NpMMeHeHns HacTosALWero cTaHjapTa ycTaHOBNeHbl B cTaTbe 26 ®efepanbHOro 3akoHa
0T 29 nioHs 2015 1. Ne 162-®3 « O cTtaHfapTu3auum B Poccuiickoii degepaymun». MHhopmaymsa o6 nsme-
HEeHMAX K HacTosiWeMy cTaHfapTy Ny6AnKyeTcs B €XerofgHoMm (Mo COCTOAHMIO Ha 1 sAHBaps TeKyl,ero
roga) MHopmMaLuuoHHOM yKasaTene «HaumoHanbl<blB CTaHAapTbl», a opuLunanbHblii TE KCT U3MEHEHU
1 NOMNpaBOK — B €XeMeCsYHOM MH(OPMaLNOHHOM yKa3aTene «HauuoHanbHble cTaHgapTbl». B cnyyae
nepecmMoTpa (3aMeHbl) UM OTMEHbI HACTOSALWEro cTaHfapTa cCooTBeTCTBYO L ee yBedoMAeHne byaeT
ony6NMKOBaHO B GavKalilleM BbIMyCKe €XeMeCAYHOro MH(POPMAaUMOHHOro ykasaTtens «HauuoHanbHble
cTaHfjapTbl». CooTBeTCTBYlO W aa MHboOpMaLms, yBeAoMIeHe N TeKCThbl pa3melyalTcs TakXXe B WH-
thopMaLMnOHHOW cucTeMe 06LLero Nnonb3oBaHUs — Ha oguunanbHom cailite defepanbHOro areHTcTBa No
TeXHWYEeCKOMY peryimpoBaHuto 1 MeTponorum Bcetn MHTepHeT (vmw.gost.ru)

© CtaHgapTuHhopm. 2016

HacToswuii ctTaHaapT He MOXKET 6bITb MNOAHOCTBLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKUPOBAH 1 pacr-
pocTpaHeH B KauyecTBe OpuLManbHOro n3ganHus 6e3 paspelueHus degepansHoro areHTCTBa no TeXHMYecKomy
perynMpoBaHunio 1 MeTponorum
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BeepeHve

B Lenax KonmyecTBeHHOro onpegeneHns BennymH PM10m PM2 58 Bbli6pocax cTauMoHapHbIX MICTOYHUKOB
WM yCTaHOBNEHUSA BKaga nctoyHnkos PM10un PM258 aTmoctepHOM BO3ayxe He06X04MMO N3MepPSATb TOHKO-
fucnepcHble TBepfble YacTulbl B OTXOAALMNX rasdax NPOMbILLIEHHbIX UCTOYHMKOB.

HacTosiwnii ctTaHgapT onucbiBaeT MeTo N3MEPEHNSI MacCoBOW KOHUEeHTpauum PM10un PM258B cooTBeT-
CTBUW C KPVBbIMU pasgeneHns, Kotopble 6biin yctaHoBneHsl B UCO 7708 [1] gns PM10n PM25B atmocdep-
HOM BO3ayxe. MeToj OCHOBaH Ha NpuHUMne pasfjeneHns notoka rasa Cc UCNoNb30BaHWEM [BYXCTYNneH4aroro
BUPTYa/bHOro MMnakropa. 3ToT MeTO/ NMPUMEHAIOT K 60/1ee BbICOKMM COfepXaHUsaM Mblv, YeM COAepXKaHune,
npu KOTOPOM UCMO/b3YIOT KackajHble MMNAaKTOPbl. OCHALLLEHHbIE NNacTUHaMU.

MeToa n3mepeHnss Nno3BonseT OAHOBPEMEHHOe onpegeneHne cogepxxaHus PM,0n PM258B Bbi6pocax.
MeTog npeAgHasHayeH Ana U3MepeHus BHYTpU Tpy6bl CTauMOHapHbIX UCTOYHUKOB BbIGPOCOB C BO3MOXXHbLIMUN
peakuMOoHHbIMM razamn n/unm napamm Bofpl.

Bknajg B BbIOPOCHI CTaLMOHapPHbIX MCTOYHUKOB cogepxkaHus PM,0 n PM25 B atmocthepHOM BO3ayxe
KnaccupuumpyroT Kak NepBUYHbIA 1 BTOPUYHbI/. Te BbIGPOCHI, KOTOPbIE CYLLEeCTBYIOT B BUAE TBEPAbIX YacTul,
BHYTPY TPYObl C OTXOAALLMM ra3oM 1 KOTOPble UCMYCKatOTCA HENOCPEACTBEHHO B BO3yX, MOXXHO CUnTaTh «nepBu-
YHbIMW». BTOpMYHbIE YacTuLbl COCTOAT U3 TeX BbIGPOCOB, KOTOPble (hOPMUPYIOTCA B OKpyXatloliem BO3-
fyXe u13-3a XMMWYEeCKUX peakuuii B atmocdepe. TexHUKa U3MepeHui B HacToslWweM cTaHpapTe He No3Bo-
naeT N3MepuTb BKNag BbIGPOCOB AbIMOBbIX ra30B B (POPMUPOBaHME BTOPUYHbBIX TBEPAbIX YacTuL, B aTMmocgep-
HOM BO3gyXxe.
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HALUWOHANDBbHBIN CTAHOAPT POCCUWNCKOMN PEOLEPAL MM

BbIBPOCblI CTAUMOHAPHBIX NCTOYHWNKOB

OnpepeneHne mMaccoBOW KOHLUeHTpauum TBepabix yactuy PMIYPM25B oTxoaawmx radax. M1amepexHune
npu BbICOKNUX 3HAYEHNAX MacCOBOI KOHLEeHTpauum ¢ npuMeHeHnem BUPTyanbHblIX MMNaKTOpoOB

Stationary source emissions. Determination of PM,0/PM2,5 mass concentration in flue gas.
Measurement at higher concentrations by use of virtual impactors

[arta BBefeHna — 2017— 12— 01

1 O6nacTb NpPUMEHEHNs

HacTtoAwmin cTtaHgapT onpejensieT ctaHfapTHbI pedepeHTHbIi MeTog ANA onpefeneHns MaccoBOWA
KOHUeHTpaumm PM10 n PM25B Bbibpocax cTalMoOHapHbIX MCTOYHUKOB C MCNONb30BaHNEM [BYXCTyneH4YaTblX
BUPTyaNbHbIX MMNAKTOPOB. MeToA U3MepeHns NoAXOoAUT AN M3MePeHWii MaccoBOi KOHLIEHTpPauun Yyactul, B
Tpy6e c 0TX0AALMUM rasoM. MeTog Takoke MOXeT ObITb MCNOMb30BaH 415 OTXOASALLEro rasa, KoTopblil Cogep>XXut
BbICOKOPEaKLUMOHHbIe COeIMHEHUA (Hanpumep, cepy. X0p, a30THYI0 KMCNOTY) NPY BbICOKONM TemnepaType um
BbICOKOI BN@XKHOCTHU.

HacTtoswunini ctTaHAapT NPUMEHSIIOT K BbICOKMM COfep>XaHuaM Nbian. KpynHble yacTuubl pasfenstor Ha
conne ¢ athheKTOM He3HauUTeNbHOro OTCKOKa W 3axBaTa YN0BMEHHbIX KPYMHbIX YacTuy. Mo Toi e npuunHe
[OCTATOYHO OrpaHnyeHbl MOMexXu, BO3HUKaloLLMe 13-3a BbICOKOro CoAep>KaHns B rasax uav Bblibpocax.

Hactoswunin ctTaHAapT He NPUMEHSIOT A4NA onpejeneHns o6LLero MaccoBoro cofep>XaHus nbiau.

2 HopmaTtunBHbIe CCbISIKA

B HacTosilLeM cTaHfjapTe MCnonb30BaHa HOpMaTUBHASA CCbIKa Ha CnefytoLmnii MexXayHapoaHblil cTaH-
fapt. nsa HejaTUPOBAHHON CCbINKU NPUMEHSIIOT NocnejHee U3fjaHne CCbIIOYHOro ctaHjapTa (Bknovas ero
N3MEHEeHNS).

1S 0 12141. Stationary source emissions— Determination of mass concentration of particulate matter (dust)
at low concentrations — Manual gravimetric method (Bbi6pocChbl cTayMoHapHbIX UICTOYHMKOB. OnpegeneHne mac-
COBO/ KOHLUEHTpaLmu TBepabixX YacTul, (Mblan) NPy HU3KMX KOHLEHTpauusax. Py4yHol rpaBumMeTpuyeckunii metog)

3 TepMUHbI 1 onpeaeneHns

B HacTosWweM cTaHfapTe NpUMeHeHbl cneytole TEpMUHbI C COOTBETCTBYHOLLMMU ONpeseneHnamMu:
31

aspoguMHamuuyeckuini gnametp (aerodynamic diameter): finameTtp ciepbl N1oTHOCTbIO 1 r/cm3, o6na-
JaloLlWmii oaMHaKoBo NpejenbHON CKOPOCTbIO 3a CHET CUNbl FTpaBuTaLumn B YCNOBUAX CMOKOWHOTO BO3ayxa U
npv npeo6najalolmnx 3Ha4eHNaxX TemnepaTypbl, AaBNeHUSA N OTHOCUTENbHOW BAAXKHOCTY.

MpumeuaHune — AgantuposaHo u3 MICO 7708 (1]. ctaTba 2.2.

3.2

hunnbTp TOHKOW ouncTkn (backup filter): Mnocknin hunbTp, NCNONb3yeMblli ANA ynaBnMBaHus dpakumm
PM25.

(MCO 23210:20009 [7]. cTaTba 3.2.3)

M3gaHune ohuynansHoe
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3.3 punbTp Ana ynasnusaHusa (collection filter): Mnockunii punbTp, ncnonb3yemslii 4NA ynaBanBaHns
KPYNHbIX YacTuL,.

34

Ko3appunumneHTt KaHHuHrema (Cunningham factor). MonpaBoyHbIi KO3(PPULUNEHT, NPUHUMAIOLWMIA BO
BHMMaHWe n3MeHeHne BO B3aMMOAENCTBMN MeXy YacTuuamMu 1 ra3oBoit asolii.

(MCO 23210:2009 [7J, ctaTtbs 3.1.7)
NMpnmeyvyaHne — Cm. A2.

anameTp npockoka (cut-off diameter): AspoguHamuyeckuii gnameTp, NpyM KOTopom 3PPeKTUBHOCTb
pasgeneHus B umnakrope cocrtasnsaet 50 %.

(MCO 23210:2009 [7], ctaTba 3.1.2)

NMpumMmeyaHune — PasgeneHne Yactul, B peanbHbIX MMNaxropax He ngeanbHo, U 3TO OTPadKAETCs Ha KPUBbIX
pasfeneHuns, aHaorM4YHbIX KpYBbIM B NpUMepe, NprBejeHHOM Ha pucyHke 1.

A — 2(pheKTUBHOCTL pasjeneHus: dm — asapoanHaMUYECKnit guameTp:

1— wupeanbHoe pasjeneHve: 2 — peanbHoe pasjeneHue

PucyHok 1— 3¢ eKTMBHOCTb pa3feneHuns nMnakropa B 3aBMCMMOCTU OT aapoarHamuyeckoro anamertpa d?, (agantu-
poBaH 13 NCO 23210:2009 pucyHok 2. [7])

3.6

nepxatenb punbtpa (filter holder): flep>katenb NOAN0XKKU, NPeAHA3HAYEHHbIN 415 NOAAEPXKMN hunbTpa,
npv 3aTOM aHanu3y (B3BeLUVBaHNIO) NOANEXUT TONbKO OCafloK Ha thunbTpe.

(MCO 15767:2009 (4]. ctaTtbs 2.4)
3.7

n3mMepuTenbHas NNOCKOCTb, NN1OCKOCTb oT6opa npo6 (measurement plane, sampling plane): Mno-
CKOCTb, NEePMeHANKYNSpHasa K OCU ra3oxofa B Mecte otbéopa npo6.

(MCO 23210:2009 (7), ctaTtbs 3.3.3)
3.8

n3meputenbLHas cekuua (measurement section): O6nacTb B rasoxofe, BKAoYawollas UamMepuTenb-
HYIO(bl€) NNOCKOCTb(N) N CEKLUUN BXOAHOTO U BbIXOAHOIO OTBEPCTUIA.

(MCO 23210:2009 (7]. ctatba 3.3.2)
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3.9

MecTo m3mepeHus, mecTto npobooTbopa (measurement site, sampling site): Mecto B rasoxoge B
obnactn n3amepuTenbHOM(bIX) NMNOCKOCTU(ei). BKAIOYatoLLLee KOHCTPYKLMOHHOE 1 TeXHMYecKoe 060pyAoBaHme.

MpumMmevyaHne — MecCTo U3MEPEHUS COCTOUT U3, HaNpumep, pa60'w|x nnowanok, nsmMmeputenbHbIX NOpToB,
cucTem obecneyeHns aNeKTponuTaHus.

(MCO 23210:2009 [7]. 3.3.1)

3.10

PM2s(PM25): YacTuubl, KOTOpble NPOXOAAT Yepes ceNeKTuBHble No pasmepy conna c 50%-Hoi apdek-
TUBHOCTbLIO MPOCKOKa NPU aspojuHamMmnyeckom gnameTpe 2.5 MKM.

NMpumeuaHune — PM25cooTBeTCTByeT <HOPMaTVBY MOBbILLEHHOrO pUcKa No pecnupabenbHOl hpaKLumny, Kak
onpegeneHo B NCO 7708:1995 [1]. 7.1.

(MCO 23210:2009 (7]. ctatba 3.1.4)

311

PM10(PM,0): YacTuubl, KOTOpble MPOXOAAT Yepes cenekTMBHble Mo padmepy conna ¢ 50%-Hoi addek-
TUBHOCTbIO NPOCKOKa Mpu aspoavHaMnyeckom gnametpe 10 MKM.

MpumeuvyaHnme — PMIOcooTBeTCcTByeT «<HOPMATUBY MO TOpaKa/lbHOW (hpakuun», Kak onpefeneHo B
NCO 7708:1995 [1]. pa3aen 6.

3.12 yncno PeiiHonbaca, Re (Reynolds number. Re):

rae p— maccoBasi NNOTHOCTb;
V— CKOPOCTb ra3a B COMfe YCKOPEeHUs YacTul;
/— pnvHa:
M— pMHaMuyecKkas BA3KOCTb.
NMpumeuyaHus

1AgantupoBaHo 13 CO 80000-11:2008 [8J. 11-4.1.
2 «be3pa3mMepHblii» napameTp (NapamMeTp C pasMepHOCTbIO 1). ONUCHIBAIOLLMIA YCNOBUS NMOTOKA.

3.13 uncno Crokca, Sf (Stokes's number. Sty.

o,_ Po.p-ia-Cm-V
3ar-De !

rge Pop— MaccoBas nnotHocTb. 1r/cm3
d L - aspoavHamMuyeckuii gnameTp, Mm;
Cm— Ko3(pduumneHt KaHHMHrema:
V— CKOPOCTb ra3a B COM/e YCKOpeHusa vyactuy, Mm/Cc,
n — AVHamMun4veckas BA3KOCTbL rasa. Ma-c;
0Q— AvameTp yCKOpWUTENbHOTO conna vacTtuy, M.

NMpumevaHunsn

1AgantupoBaHo 13 MCO 23210:2009 [7]. B.2.

2 «be3pa3mepHblii» napameTp A48 onpejeneHHOro UHCTPyMeHTa (mapameTp ¢ pa3MepHOCTbIO 1), onucbiBatoLWWi
Mepbl MHEPLIMOHHOTO BMYXEHMWS YaCTWLbl B ra30BOM MOTOKE B6AM3M NPensiTCTBUSA.

3.14 conno yckopeHusa 4vacTtul (particle acceleration nozzle): YckoputensHoe conno, ucnonb3yemoe

LNA YCKOPEHUsi 3arpy>eHHoro yacTuuamu rasa nepej pasjeneHvemM B conne ANs ynaBiMBaHUs Yyactul,.
3.15 conno ana ynasnneaHmnsa dyactuy, (particle collection nozzle): HakonutensHoe conno, ncnonb3ye-

Moe ANsi pa3feneHus KpynHbiX 4acTul.
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4 O603HaYEHUsS N COKpalleHns

4.1

A —
Cm —
00—
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dea—
d<mw —
dio —
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Patb —
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|

O603HaueHusn

3(hheKTMBHOCTb paspeneHus;

KO3hpununeHT KaHHUHrema;

LnameTp conna yCKopeHus yactuu,;

AvameTp conna NS ynaBnMBaHUA yacTul;

aspofMHaMUNYECKU gnameTp;

BHYTPEHHWIA guameTp BXOAHOrO COMNa;

AuameTp NpocKoKa,;

HoMep cepuun 1,2,3.....T Ana ngeHTndmnkaumm gpakymm yactuy (2.5 Mkm. 10 MKMm);
HOMep 3anemMeHTa cepumn 1,2,3..... n;

AAVHa conia MMnakropa;

mMacca 4yacTuy, Ha punbTpe TOHKOW OUYUCTKMU:

Macca Jyactuy Ha hunbTpe N5 ynaBAMBaHUsA BTOPON CcTagun pasgeneHus;
HOMep comnna UMNakTopa;

HOMep CABOEHHbIX U3MEePEeHMNIA;

aTMoctepHoe gaBneHne B Mecte U3MepeHuis;

HOpManbHOe aTMOC(epHoe fasneHue;

pasnnumne Mexay ctatn4yeCcKnm gaBneHmnem B nonepeyHom ceyeHnn mn aTMOCCbeprIM AaBneHnem
MecTa namepeHuns,

06BbEMHbIV pacxof Npu paéoumx ycnoBusix;

06bEMHbI PACcX0j NpuU CTaHAAPTHbIX YCNOBUSX U ANs CYXOro rasa;

06BbEMHbIV pacxof Yepes comnjio nNpu pabounx yCnoBusix 4ns 06LWEero noToka,;
06bEMHBI pacxoj yepes conio nNpu paboumx ycnoBuax A4Ns No60YHOro NOToKa;
06BbEMHbIV pacxof Yepes Comno npu pabounx YCnoBUSX ANsi OCHOBHOMO MOTOKA,;
yncno PeiiHonbaca;

yncno CToKca OTHOCUTE/IbLHO CpefHero auameTpa;

paccTosiHMe MeXay KOHLOM CoMnna YyCKOPEHUs YacTul, U BEPLUMHOW conia AN yNaBAuBaHus;
Temnepartypa rasa;

cTaHfjapTHaa Temneparypa,

cTaHfjapTHas HeonpejeneHHOCTb B CABOEHHbLIX N3MEPEeHUsiX;

CKOPOCTb rasa B COM/e YCKOPEHUs 4acTul;

CKOPOCTb OTXOASLLErO rasa:

06beM Npobbl NpY CTaHAAPTHLIX YCNOBUAX U ANSE CyXOro rasa;

MaccoBas KOHUeHTpauna BoAAHOIo napa npu ctaHaapTHbIX YCIOBUAX U C CYXUM FrasoM;
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YpMla— copep>xxaHue PM25;
yPM.— cogepxxaHue PM,0;
Y,,— i-e 3HauyeHne cofep>kaHns nepBoii N3MepuTeNbLHOW CUCTEMBI;
Y2j — /-e 3HauyeHue coAep>KaHnsa BTOPON N3MepUTENbHOWN CUCTEMBI;
M— AnHamunyeckasa BA3KOCTb rasa;
PrnHoO.» — NJIOTHOCTb BOAAHOrO napa npu ctaHAapTHbIX YCI0BUAX;
Pop — nnoTtHocTtb yactuy (1 r/cm3);

$— oTHoweHMe No60YHOro NoToKa Ha aTane UCcnoib30BaHUS mnMnartopa.

4.2 CokpauieHus

$®TO — uUNbTP TOHKOI OUUCTKM;
®Y1 — dunbTp AN ynaBiMBaHUA NepBoOi CTafuun pasgeneHus;
Y2 — unbTp ANA ynaBaMBaHUSA BTOPOW CTaguu pasfeneHus.

5 OCHOBHbIe MPUHLUNbI
5.1 O6wure nonoxxeHus

Mpy n3mepeHnn YacTul, MOXHO BbIAENNTb TPU OCHOBHbIX U3NYECKMNX CBOICTBA,;

- MacCoBYHO KOHLUeHTpauuio (Hanpumep, obwyto nbinb. PM10 PM25) n pacnpegeneHne mMaccoBbIX
hpakyui;

- CYETHYIO KOHUEHTpauuto Yactuy 1 pacnpejeneHve vyactul no pasamepam B psafbl;

- Mopgonoruto YacTuy, (Hanpumep, popmy, LUBET, ONTUHECKME CBOIICTBA).

MaccoByo KoHueHTpauno PM10n PM25o0npefensatoT ¢ NOMOLLLLIO CENIEKTMBHOTO MO pasmepy pa3sfe-
NEeHNsA B3BELLUEHHbIX YaCTUL, B OTXOAALLMX ra3ax C UCMNoMb30BaHNEM Pas3NyHbIX NHEPLUOHHbIX NapameTpos
yacTtuu.

Hactoswumii ctaHgapT ycTaHaBiMBaeT MeTof U3MEPEHUSA ANA ONpefeneHns BbICOKON MaccoBOW KOH-
ueHTpaumn PM10un PM25c ncnonb3oBaHueM [BYXCTyrneH4YaTbiX BUPTYanbHbIX UMNAKTOPOB. OCHOBAHHbIX Ha
npuHUMne pasfeneHns ra3oBoro noToka 6e3 MMMNakTopHbIX MNAACTUH U C 3(HEKTOM HE3HAUYNTENIbHOrO OTCKOKa
M 3axBaTa yNoBNEeHHbIX KPYMHbIX YacTul,.

5.2 Teopua BupTyalibHblIX NMNaKTOpPOB

Pa3zgeneHvie no pa3mepy Ha atane UCNoNb30BaHUsi BUPTYanbHOro MMMNaKTopa 0CHOBAHO Ha MHEPLMOHHbIX
napamMeTpax YCKOPEHHbIX 1 3aMef/eHHbIX YacTul B MOTOKe rasa. MpuHuun gencTBus, ctagum pasgeneHus
1 OCHOBHble NapameTpsbl, onpejensiolne NpoBejeHne pasfeneHus, npuBeLeHbl Ha pucyHke 2.

CTagus pasfeneHus cocTouT, B CBOeli 6a30B0OI CXeMe, U3 YCKOPUTENBHOTO COMNna KoaKcuanbHO OpUEH-
TUPOBAHHOIO KYacTuuam v conna 4Nsi ynaBivBaHus, guamMmeTpbl KOTOpbIX 0603HaYeHbl kak DOn O, cooTBeT-
CTBEHHO (CM. PUCYHOK 2). [a3. cofep>kalinii YacTulbl, BXOLUT B CONa U ycKopsieTcss B 3aBUcuMocTy oT DO
1 06LLEero pacxoja, Npu aToM YacTb NOTOKa HanpasiseTcs B CONMO ANS ynaBnMBaHua yactuy. Pacxog, yepes
COMNno ANs ynaBAMBaHWsS YacTuL, KOTOpPbI/i Ha3biBaeTcA NOGOYHBIM PACcX0A0M, COCTaBAsAeT NPUGNN3NTENBHO
10% oT obuero notoka. OCHOBHas (pakLuMs UM OCHOBHO NOTOK NepeHanpassieTcsl U OTBOAUTCSI OT cona
ANs ynaBnMBaHusi yactuy. CnefoBaTtenbHO, YacTulbl, UMEOLWUE AUaMeTp Bbille ONpeAeneHHOro aapoau-
Hamu4yeckoro pasmepa (pa3Mep NpoOCKoKa), onpejensitoTcsi B NO60YHOM NMOTOKE, MONYyYEHHOM connamm gns
ynaBnvBaHus YacTul, n cobuparotca Ha hunbTpe. TOHKOAMCNEPCHbIE YacTulbl pa3MepoM MeHee pasmepa
NPOCKOKa OCTalTCSl B OCHOBHOM MOTOKE W HANpaBAsitOTCS Ha CNefyoLyto CTaguio pasfeneHus.
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1— COMNO yCKOPEHUs YacTul,. 2 — CONNO ANA ynaBAMBaHWUA YacTul; 3 — TPaeKTopuu namepsieMbiX MENKOAUCMNEPCHbIX YacTul,.
4 — TpaeKTOpUM KPYMHbIX YacTul; 5 — HanpaBneHue notoka. OB — AnameTp conna yckopeHus yactuy. O, — guameTp conna gns
ynaBiMBaHWsA 4acTuy. » — AAWHA COMAa MMNAKTopa; | — paccTosiHme MexXAy BbIXOAHbIM OTBEPCTUEM COMa YCKOPEHUs YacTuy,
1 BXOAHbIM OTBEPCTWEM coOMNna ANs ynaBAMBaHUsA 4acTul. qW — OGLLMIA PacXoj; — no6OYHbI pacxoj; A — OCHOBHON pacxoj

PucyHOK 2 — TpuHLMN YCTPOWCTBA BUPTYabHOTO MMMNaKTopa

MpoBeAeHve cTagnMmn pasfeneHns XxapakTepusyoTcs ¢ KpUBbIMY pasfeneHus. BBugy onpegeneHHbIX Xa-
paKTEPUCTUK NpoLiecca pasfeneHuns BCEraa NpUCcyTCTBYHOT OCTATOUYHbIE YAaCTULbl pa3MepoM 60/bLie U MeHbLLe
pa3mepa npockoka No6oYHOro NoTokKa.

Craguio pasfeneHus onpepfensatoT ¢ guaMmeTpomMm NpockKoka [Ans yactuy ¢ aTMM a3pojMHaMUYEeCKUM

avameTpoM 3 (eKTUBHOCTb pasfeneHns Ha atane MCNonb3oBaHWs MMMNakTopa coctasnset 50 %. AunameTp
npockoka djo BbIuUCASOT No popmyne

,  _ 9n-S*M-n-Og
M " 4pOP-CmQw ' (1)

rae Sf0— uumcno Ctokca No OTHOLUEHUIO AramMeTpy npockoka d504na onpeaeneHHoOro MHCTPYMeHTa;
M— AvHamMunyeckas BA3KOCTb rasa;
— 06Wwnii 06bEMHBIN pacxo yepes conno nNpu padbovmx ycnoBusx;
00— guameTp YCKOpPUTENbHOro comnna yactu,

pOp — MNNOTHOCTb Yactuu. 1r/cM3(MHEPLMOHHbIN AnameTp NPoCcKoka NpMBeAeH C TOYKWN 3peHns a3poau-
HamMu4yeckoro guamertpay);

CT — KO3hpuumeHT KaHHUHrema.

K noctpoeHuto 1 npumMeHeHnto hopMynbl (1) OTHOCATCA cnefytoLime ycnoBus:

a) Npu nnaHupoBaHun cTaguii pasfeneHns 3HaveHne S/M fomkHO coctaBnAaTh [10] 0.4 < Sf0< 0.5;

b) oTHOLWeEHNe paccToAHUA MeXKy KOHLIOM YCKOPUTENbHOro comna YacTul, U Havyaiom conna gna ynas-
NMBaHUA YacTuy s KanameTtpy yckoputenbHoro conna DOgomkHO 6biTb 0.8 <s/D0< 2:

C) OTHOLWIEeHMe ANMHbI conna yckopeHusa vyactuy O K gnametpy DOgomkHoO 6bITb O/ 00< 2.5;

d) oTHOoWweHMe guameTpa conna Ana ynasnnsaHusa vactuy D, Kk gnameTpy conna yckopeHus yactuy 00
LOMKHO 6bITb D, /DO* 1,33;

e) uncno PeiiHonbaca Re gnsA noTtoka rasa B COM/e YCKOPEHUS YacTul, JOMKHO 6biTb B 06nacTu namu-
HapHoro noTtoka 100 < Re < 3000.

6
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6 CI'IeLI,VId)VIKaLI,VIFI ABYXCTyrneH4YaToro BMpTyas/ibHOro nmnakropa
6.1 O6uwme noHATUA

HacTosiwmii ctaHaapT onpegenseT AByXCcTyneH4aTblil BUPTyaNbHbI NMNAKTOP AN1A ONpejeneHns mac-
COBOI1 KOHUeHTpauun PM,0un PM25 [10].

MpuHUMN geicTBMA ABYXCTYyNneH4YaToro BUpPTyanbHOro MMMNaKTtopa BKAlo4YaeT B ce6sl NpoBejeHue ABYX
cTaguin pasfeneHuns. Ha nepBoii cTagum OTAENAOTCA camble 60MblIME YacTuubl C UCNONb30BaHWEM conna
AN ynaBnuBaHua yactuy. KpynHble yacTuubl ynasnmBatoTCA Ha NNOCKOCTU gunbTpa. Yactuubl MeHbLUero
pasmepa HanpaBAsaTCA Ha CNefyloLLyo CTajuto.

[ByXxcTyneHuaTtblil BUpTyanbHbIl MMNAKTOP pa3genser yacTuubl Ha cnegytowme Tpu dpakumm:

a) yactuubl C aspofuMHamMmuyeckumu gnametpamu 6onee 10 MKm (nepsas cTagusa pasfeneHuns);

b) yacTuubl ¢ aspoguHamudeckumm guametTpamu ot 10 Ao 2.5 MKM (BTOpas ctagusa pasgeneHus);

C) YacTuLbl C a3poAUHAMMNYECKUMN fuameTpaMmun MmeHee 2,5 MKM (hUnbTP TOHKOW OYMUCTKM).

Macca PM25cooTBeTcTBYeT thpakuum c), macca PM,0 cooTBeTcTBYyeT cymme hpakumii b) n c). dpakums
C a’poguHamMumyeckumm gnametpamun 6onee 10 MKM. HE UCMONb3YIOT AN OLEHKM AaHHbIX N0 PM10n PM25,

6.2 KpuBble pa3geneHuns

Kpusble pa3geneHusa PM,0n PM25npu nsmepeHnmn BbI6POCOB JO/KHbI COOTBETCTBOBATbL KPMBbLIM pasfe-
neHns PM,0un PM25, npuBegeHHbiM B VCO 7708 [1] NS COOTBETCTBYIOLLMX AMaMeTPOB YacTul, (CM. pUCYHOK 3).
Ctagun pasgeneHuns BUpTyanbHOro mmnaktopa gna PM,0mn PM25 fomkHbl 6bITb pa3paboTaHbl TakMm Cno-
coboM. 4Tobbl KprBble PM10 n PM2BoTBe4yany TpeboBaHmaM apPeKTUBHOCTU pasfeneHunss, yCcTaHOBNEHHbIM
B Tabnuue 1. lonycTMble OTKIOHEHUS, yCTaHOBNEHHble B Tabnuue 1, npeacraBnsatoT coboli abcontoTHble
NPOLEHTbI OTHOCUTENBLHO 3(h(EKTUBHOCTU pasfeneHns, yctaHoBneHHon B UCO 7708 [1].

A — cTereHb pasfeneHus:  — aspogVHAMUYECKVIM AMaMeTp: 1— HOpMarvB MOBbILLEHHOMO PUCKa Mo pecrivipabenbHoi
thpaxkuym (PM2); 2 — HopMaTuB Mo TopakaibHOW (pakuym (PM,$)

PucyHok 3— KpuBble pa3geneHns PM10u PM25. onpegeneHHble B UCO 7708 [1]

Ta6nuua 1— OPPeKTMBHOCTb pasgeneHus 4as cTaguii BUpPTyaibHOro MMNakTopa ¢ AONYCTUMbIM OTKNOHEHUEM

[Ovametp yactuy, Cragna PM1] Cragua PM,,

Bonbwie 3 Mkv [lonyctumoe oTKNoHeHue = 10 %

MeHbLue 3 MKM [lonyctumoe oTKnoHeHune + 5 %

Bonblwe 1.5 Mkv Jlonyctumoe oTknoHeHune + 10 %
MeHble 1.5 Mkv Jonyctnumoe oTknoHeHue * 20 %
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6.3 lNpoBepKa KpuBbIX pa3feneHuns

XapaKTtepucTuku pasfieneHus Ha BUPTYaNbHOM MMMNAKTOpPe [O/MKHbl 6bITb OLEHEHbI NMPON3BOANTENEM
LN Kadkaol cTagnun, ANA NOATBEPXKAEHUA COOTBETCTBUSA KpuTtepusm 3 heKTMBHOCTU, onpeeneHHbIM B 6.2.
MpoBepka NpaBMAbLHOCTU fO/MKHA 6bITb BbINOAHEHA UCNbITaTeNbHOV nabopaTopureii ¢ 06LLEeNPUHATON CUCTEMON
ynpaBieHna KayecTBOM.

NMpnmeyaHune — TpeboBaHUA KUCMbITaTeNbHbIM NabopaTtopusam onpegeneHnbl, Hanpumep, B UICO/M3K17025 [5].

CTeneHb pasfeneHus B BUPTyanbHOM UMMakTope Jo/mKHa 6bITb onpejeneHa nyTeM npoBejeHuns aKcne-
PUMEHTOB C MOHOANCMEPCHbIM a3p030/eM AN1A KadKAol cTagnn, Hanpumep 0NeMHOBOW KUCNOTOW, nonn-anbda-
oneuHoM unau gnoktundrtanatom [10] — [12]. noAUCTUPONbHbIM natekcoM [13] uan CTeknsaHHbIMUK cde-
pamu [14] pa3nnyHbIX juamMmeTpoB B gnanasoHe oT 140 20 MkM. feHepupoBaH/e asapo30/s 4O/MKHO 6biTb Bbl-
NOJIHEHO C UCMONb30BAHNEM MEXaHUUYECKUX NN INEKTPUYECKUX MeTOA0B C ycunutenem {Cm. npunoxeHve H).

Ona ctaguun otgeneHns PM25 [0/mKHbI 6bITb NPOBEAEHbLI UCMbITAHUSA, NO KpaliHeil mepe, ¢ yacTuuamm
LecTn pasnyHbiX guameTpos oT 10 10 mkm. Ana ctaguun otaeneHns PMI10 JO/MKHbI O6bITb NpoOBeAeHbl 1C-
nbITaHUA. NO KpaiHel mepe, ¢ YacTuuamMmu LWecTn pasnnyHbiX gnameTpos oT 2 4o 20 MKM. B 060ux cnyyaax
fnameTpbl YacTtuy, JoMKHbl 6bITb pacnpegeneHbl No BCEMY AnanasoHy guameTtpa npockoka. OAuH u3 aTnx
AunamMmeTpoB YacTul AoMKeH 6biTb 6IM3KMM KAnamMeTpy NPOCKOKa HAaCTONbKO, HACKONbKO 3TO BO3MOXHO.

3HauveHusa yncna Ctokca SfM gnsa ctaguii pasgeneHus B UMnakrope yactuuy gnametpamm 2.5 n 10 Mkv
npu “cnbiTaHUy 4N ONpefeneHns gnameTtpa NpPoCcKoKa [OMKHbI ObiTb BblYMCNEHbI HA OCHOBE 3KCMEPUMEH-
TanbHbIX AaHHbIX U hopmynbl (1).

AppeKTMBHOCTL pasfeneHns n onpefeneHHble 3HadyeHns yncna Ctokca cnefyert 3a0KyMeHTUpoBaTb.

6.4 YcnoBua akcnayatauumu
6.4.1 O6wWKnii Nnoaxon

[na cooTBETCTBUA 3afjaHHOMY Npefeny B OTHOLWEHUN AnamMmeTpoB YacTuy 2.5 n 10 MKM uMnakTop 40 /-
>XXeH paboTaTtb C NOCTOAHHONM BeANYMHON 06bEMHOr0 pacxofa, onpegeneHHol 3apaHee. lna BUPTyanbHOro
MMnakropa BenmynHa o6bLEMHOro pacxoja 3aBUCUT TONbKO OT YCNOBUIU OTXOAALLErNO ra3a M ero BblYUCNSIOT,
Kak yka3aHo B 6.4.2 1 6.4.3.

6.4.2 MepeMeHHble 4NA BblUMCNeHUsi 06bEeMHOT0 pacxofa npo6bl MMNakTopa

AnA BblUMCNEHUA 06BEMHOr0 pacxofa npobbl HEOO6XOANMBI Cneayloline nNepeMeHHbIe:
a) cocTaB rasa;

b) NnapameTpsbl rasa;

C) CKOpOCTb rasa.

6.4.3 O6beMHbIi pacxof Npobbl K AMHUKN BCacbiBaHUA

TpebyeMblii 06K 06bEMHbIV pacxof Kadkgolh ctaguu qv, B YCNOBUAX 3KCMiyaTauuyu BbIYMCASIOT NO
thopmyne
9n-DO/-StMJ ] N,
o 2)
Cnn'Po.p
roe /— wvaeHtudunkaumsa dpakuymm vyactmy (/= 2.5.10 MKm):
DOl — pguameTp conna mmnakropa (KOHCTaHTa);
St320— uuncno Ctokca (KOHCTaHTa);
M— BA3KOCTb rasa;
JV,— KOnn4ecTBO CON/M MMMaKropa (KOHCTaHTa);
d501— puameTp npockoka yactuy (50%-Hoe 3HayeHve pa3fjeneHuns Ha cone; KOHCTaHTa);
Ctl— kKoahunumeHT KaHHuHrema gns pakummn vyactuy, r.

Pop — MNOTHOCTb YacTuy, 1 r/cm3.
O6beMHbIN pacxos Ans 06enx cTafuini BblUMCAAT 0TAenbHO. O6BbEeMHbIV pacxos Npobbl gV B ABYXCTY-
neH4yaTtomM BUpPTya/ibHOM UMMNaKTope MMeeT clejytlolee COOTHOLeHne

Qv=clv.I0MW (3)

M3meHeHne 06beMHOro pacxoja BcacbiBaloLleli TMHUN B [BYXCTyMeH4YaToM BUPTyaibHOM MMMaKTope
noKasaHO Ha PUCYHKe 4 1 MOXKeT 6bITb ynpoLieHo no gopmynam (4) — (6).

8
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*V,<9n

PuUcyHOK 4 — CxemaTtuyHoe npejcrasneHve 06bEMHOIO Pacxoja B ABYXCTYNEHYATOM BUPTYa/bHOM UMMNaKTope

Ay «y1 = Sionm =5y .10 uw— Ay 10 bRl Ay 2.5 MLU* (4)

Qv.oy2 = 72 5 bM- QV 2,5 bKM. (5)

A1,«T0 = (1-225 nw)Qy.25 MW* (6)
rae qv — O06beMHbIli pacxos Npoobbl:

qV.25bKV~ BXOASLLNI 06BbEMHbIA pacxos Ha ctagumn PM25:
qv «Y1l— BcacblBaemblli 06beMHbIN pacxos Ha ctagun PM 10,
Ay «¥2 — BcacblBaeMblii 06bEMHbIN pacxog Ha ctagnn PM25:
Ay vro — BCacCbIBaeMbIii 06bEMHbI pacxod hunbTpa TOHKOM OYUCTKY;
AY\ .10 bk— NOGOYHbIN NOTOK Yepe3 conio Ha ctagun PM)0;
N,omm— HOMep conna nmnakropa Ha ctaguu PM,0;
q”i 2 BbKM— MOG6OYHBIN NOTOK Yepes3 conno Ha ctagum PM25;
N 25bwv— HOMeEp conia nmMmnakropa Ha ctagun PM25
Ay2 2.5 vKM— OCHOBHOIA pacxoj Yepes3 conno Ha ctagun PM25;
bKM— OTHOLIEeHMe No6oYHOro NoToka Ha ctagum PMI10,

A2 5bKMM— OTHOLUEHMe NO6OYHOro NoToka Ha ctagum PM25.

Mpn6nnsntensHo 10 % obLiero BcacbiBaeMOro Notoka Ha Kaxkaoi ctagnm yxogut. Noatomy Cromkb* 0,1
n«2..,,-"0.1.

06beMHbI pacxof Npo6bl NPU HOPMa/IbHbIX YCNOBUSAX W ANA CYXOro rasa g\h BbIYUCAAIOT Mo popmyne

*
Sy, ~ Sy - TPTb™ P> (7)

NnHQv
Ax»'N 1+1
|PnH/ B
roe T — Temnepartypa rasa B YCN0BUAX SKCMayaTauuun:
Tn— craHjapTHaa temneparypa, pasHas 273,15 K;
Patb — atmocdepHoe gaBneHne Ha MecTe U3MepeHus;
p, — HOpManbHoe faBneHune, paBHoe 1013,25 rMa;

p4— pasnuuue mMexay CTaTMiecKUM AaBieHeM B NonepeyHoM CeYeHn Npy N3mMepeHnn 1 aTMochepHbIM
fJaBneHneM Ha MecTe uamepeHusi (aTMocepHoe AaBneHuve):

/Vea, — MaccoBasi KOHLEHTpauusi NapoB BoAbl NPy HOPMasbHbIX YCNOBUSIX 1 C CYXUM rasoMm;

Pn.HjOy— nnoTHOCTb MapoB BOAbl MpM HOpMa/bHbIX YCN0BMAX, paBHas 0,8038 kr/m3
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Ons BbluMcneHns 06bEMHOIO pacxoja CcornacHo gopmyne (2) AOMKHbI 6biTb paccunTaHbl cnegyouine

napamMerpsbl:
- AMHamMuyeckas Ba3KocTb M(T) ra3oBoil CMecu B yCNOBUAX IKCNyaTauuu;

- KoathdhuumeHT KanHuHrema CT , dhpakumnm vyactuy, /.
dopMynbl ANA BbIYNCNEHUSA 3TUX NapaMeTpoB NPUBEAEHbI B NMPUNOXKEHUM A.

6.4.4 [lnameTp BXO[HOrO conna

OnameTp danw BXOAHOrO conna BbIYUCASAIOT U3 Tpebyemoro 06beMHOro pacxoja npobbl qv M CKOPOCTH
oTxofgslLero rasa v,. B Mecte ot6opa npo6 no popmyne

0,95, = 8
n daortr, ®)

Han6onee npeanoyTUTENEH CBEPXU3OKUNETUYECKMIT MeTo 0T6opa Npo6 Bo3ayxa, T. K. owmnbKa B adhdek-
TMBHOCTW pas3feneHuns B 3TOM MeToAe MeHbLUe, YeM NpU N30KUHETUYECKOM 0T60pe Npo6 (CM. NpunoXkeHue B).

6.4.5 TpuvMeHUMbIe yCIOBUA aKcnayaTtaymnm

MeToa n3MepeHus, onpejeneHHblii B HACTOsILEM CTaHAapTe, NPUMEHUM 4151 PeXUMoB paboTbl, ycTa-
HOB/NEHHbIX B Tabnuue 2. CocTaBbl ra3a KonebnoTcs OT BO3dyXa A0 OTXOAAWMX FasoB C YrIeKUCNbIM ra3om
obbemHo goneii 30 %.

Tabnuya 2— TunuyHbie pabouyve ycnoBus Ana MeTofa U3MepeHus

HanmeHoBaHue napameTtpa CDEAHEE 3Ha4vyeHue MuHuManbHoe 3HauyeHue MakcumanbHOe 3HauyeHue
KoHueHTpauns nbinn, mr/m3 40 1 200
Temneparypa. °C 135 20 250
[asneHue. rMa 1000 850 1100
Copiep>kaHune BoasaHoro napa, Mr/m3n 30 0 100

aTouka POCbI AO/HKHA ObITb HIDKE TemMnepatypbl oTXo4AWero rasa.

Ecnn atn pabouve ycnoBus He cobntofeHbl, OCO6EHHO MpU BbICOKOM COAEPXXaHUW NapoB BOAbl UMK
BbICOKMX TeMMepaTypax OTXOAALWEero rasa, To U3aMepeHus Ao/MKHbl ObITb NPOBEAEHbI TaKUM CNOCO60M, YTOObI
yncno PelHonbAca KaXaol ctaguun pasgeneHus coctasnsano ot 100 go 3000. B takom cny4vae BbINONHAETCA
ycnoBue nopobus B COOTBETCTBMU C Teopueit Mapnna u J/iro (15]. Yncno PeilHonbaca notoka Ansi Kaxkaol
cTagnmn MOoXeT 6bITb ONpejeneHo B COOTBETCTBUN C NpunoxxeHnem D.

6.4.6 KOMMOHEHTbI

B cTpyKTypy ABYXCTYNneH4YaToro BUpTyasbHOro nmMnakropa Ao/mKHbl BXOAUTL Clefytolne KOMMNOHEHTbI:

- BXOflHasi BOPOHKa B COOTBETCTBUN C TpebosaHusamu MCO 12141, npu HEOOXOANMOCTU:

- conna ycKopeHus YacTtul gnsa cragmm pasgenenus PM,0;

- conna Anfa ynaBnMBaHuA vactuy, GUALTP ANA ynaeBniuBaHua uepxartenb unbtpa gna dpakuynm ya-
cTny ¢ guametpom 6onee 10 MKwm;

- confa yCKOpeHus yactuy ana ctaguun pasgeneHuns PM25;

- conna Anfa ynasnMBaHus yactuy, GUALTP ANA ynasBnivBaHus U jepxarenb unbTpa gnsa pakuynm vya-
cTuy guameTtpom ot 10 4o 2.5 MKm;

- (hUNbTP TOHKOW OUMCTKU 1 feprkaTenb GunbTpa NS dpakuum Yyactuy c juaMeTpoM MeHee 2.5 MKw.

MprymMep KackagHoOro BUpPTyanbHOro nMnakropa npueegeH B npunoxxexHun C.

7 OT60p Npo6
7.1 YcTaHOBKa NS n3MepeHuin

Ha pucyHke 5 npuBegeH o6wunii npuMep yCTaHOBKU 4N n3mepeHusi. Npubopbl AN U3MepeHusi obbema
rasa Heo6xoAMMO UCNoNb30BaTh NOJ AaBNEHNEM, N3MEPSIEMbIM MaHOMeTpaMMu.
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T— BXOAHOE COTHIO; 2 — [BYXCTYNeHuaTblii BUPTyanbHblii UMNAKTOP; 3 — onopHas Tpy6a; 4 — KONOHKU OXNaXKAEHWSA U CYLIKW;
5— KnanaWbl; 6— MaHOMeTpbl; 7— pacxojomepbl. 8 — NpuGopbl ANs U3MepeHus o6beMa rasa ¢ TepMOMETPOM; 9 — BcacbiBalollee
ycTpoiicTBO; JO — npuGopbl Ansi U3MepeHusi TeMnepatypbl; 11 — Tpy6ku MuTo ¢ guddepeHumnansHblM U3MepuTenemM gaBneHus;
12— HanpasneHue NoToKa OTXOASLLEro Tasa.

PucyHOK 5 — TpyMep KOHCTPYKLMM CUCTeMbI 0TGopa npo6

Mpn namepeHnn 4oNycTMMO UCNoNb30BaHNe Tpex YCTPONCTB BcacbiBaHWs. B aTom cnyyae, TpeboBaHus
K KOMMOHEHTaM HWXe Mo MOTOKY OT mMnakropa Ao/mkKHbl cooTBeTcTBoBaTtb NCO 12141.

Cuctembl oT60pa NPo6 € NPSAMbIM BXOAHBIM CONAOM MOTYT NPUMEHATLCS NS U3MEPEHUI BHYTPU AbIMOBbIX
Tpy6. Ni3mepeHnsa BHyTpu Tpy6bl C S-06pa3HbIM CONNOM MOTYT NPUBECTU K 60Nnee BbICOKMM NoTepsm yactuy,. B
npouecce namepeHuii He06X0AMM TOUHbI KOHTPO/Ib BHELLHE TeMnepaTypbl UMMakTopa 415 Nofly4yeHUs TOYHOro
fmameTpa npockoka. Ecnm BbINOAHAIOT M3MepeHns BHYTpU Tpy6bl € S-06pa3HbiM CONIOM nepes MMnakTropom, To
npefBapuTenbHO AOMKHbI ObITh BbINOAHEHbI UCMIbITAHUS NO MPOBEPKe, BKAOYaloWwme KoONMYecTBeHHbI aHanms
noTtepb, CBA3aHHbIX C KPYNHbIMU U MENKOANCNEPCHbIMW YacTuuamun. Takme namepurefibHble yCTaHOBKU MOTYT
6bITb NICNONb30BaHbI, TONLKO €CY NOoTePK YacTul, B npoLuecce ot6opa Npob6 cocTaBnAatoT MeHee 10 % obLuei
MacCbl MENKOAMNCNEPCHbIX YacTuL, YNOBNEHHbIX HA (PUNbTPE TOHKOW OYUCTKMU.

7.2 O6opypoBaHue n paboune matepuanbl
7.2.1 O6opynoBaHue gnsa otbopa npob

BupTyanbHbI MMNaKTOp OMKEH GbiTb N3rOTOBNEH N3 KOPPO3MOHHO-YCTORUYNBOro MaTepuana, Hanpumep,
TUTaHa VUM Hep)kaBeloLlel cTann. BxogHoe conio AOMKHO 6bITb U3rOTOBIEHO U3 TOTO XKe caMoro matepuana,
4YTO U BUPTYanbHbI nMnakTop. JomkKeH 6bITb LOCTYMNEH PAA CONA € pasnnyHbIMN 3PHEKTUBHBIMY AramMmeTpamu,
no KpawvHei mepe, oT 3 4o 18 mm (cMm. npunoxxeHnsa C un E).

7.2.2 060pyfoBaHue 4N IKCTPAKUUM U PETYIMPOBaHMA 06BEMHOI0 pacxoja npobbl

Vcnonb3yeTcs cnegytollee o6opyfoBaHme ANa SKCTpaKLMmM U peryamposaHums o6beMHOro pacxoga npoobi:

- rMbkue TpybKM ANS rasa AOCTATOYHOW ANVHbI ANA COefMHEHUS YacTeli NPO600TOOPHON NMHUN HKe
No MOTOKy OT BcacblBaloLL el Tpy6Ku:

- KpenneHue ¢ 3aKpenneHHol TpyoKoi nan ctepXxHem s HacTPONKM BUPTyalbHOro MMNakTopa;

- cneyunanbHblli HarpesaTtenb AN pPerynMpoBaHust Temneparypbl BCEro MMnakropa. npu Heo6Xo0ANMOCTH;

- CylWMnbHasa KONOHKa C Bnaronornotutenem Ans ocylleHus npobbl rasa;

- BcacblBatoLLee YCTPOMCTBO (Hanpumep, KOPPO3NOHHO-YCTOMUMBbIN Fa30HENPOHMLL@EMBbI HAacoC C 3aLmT-
HbIM (PUABTPOM U MUHMUMAbHONI nogayeli B 2 m3/4 npu 0.04 MMa B o6nacTy BcacbiBaHUs, NPeAnoYTUTENbHO
C aBTOMaTUYECKNM PEerynaTopomMm notoka):

il



FOCT PNCO 13271—- 2016

- OfVH MpM6op ANA M3MepeHus o6bemMa rasa ¢ HOMWHaIbHOW MOLLHOCTbIO 3 M3/4 1 fBa npubopa Ans
n3mepeHnsa o6bemMa rasa ¢ HOMMHaNbLHOM MOLLHOCTbIO 1 M3/y;

- pacxofjomep rasa;

- npubop A4Nnsa M3MepeHusa TemnepaTtypbl NOTOKa Npobbl rasa;

- NpU6Op A4NA N3MepeHna CTaTtMyecKoro jaBneHna B Tpybonposoje nny ctatTmyeckoro nepenaga gasne-
HUA MeXay TPy60onpoBOAOM U aTMOCHEPHbIM BO34yXOM Ha MeCcTe U3MepeHus;

- Npubop A4NA M3MepeHUs BpeMeHU;

- Npubop A4NnsA M3MepeHuss aTMoC(epPHOro JaBNeHna Ha MecTe N3MepeHus;

- BblKAOYaTeNb W pacnpejenvtenbHble KnanaHbl UAN Apyroe yCcTPOWCTBO AN peryampoBaHus NoToka
npo6bl rasa.

B 3aBMCMMOCTM OT CBOICTB rasa MOXeT notTpe6oBaTbCca YNOBUTENb KOHAEHcaTa, YTobbl n3bexarb ero
nonagaHua B namepsiemblii hunbTp. B cnyyae Heo6xoanMocTu, JONXKHO 6bITb 06ecneyeHo HarpesaHue um
oxna)kleHne ynoBuTens KoHjeHcara.

NMpumeuvaHne — TpeboBaHMS MO OTHOLLIEHUIO KOGOPYAOBAHUIO 41 9KCTPAKLUM N PEryInpoBaHUs 06BbeMHOro
pacxopga npobbl ycTaHoBAEHbI, Hanpumep, B ICO 12141.

7.2.3 O6opypoBaHMe 4NA U3MeEPEeHNa CKOPOCTU rasa, ero coctaBa u cTaHfapTHbIX BENNYUNH

Wcnonb3yeTca cnegytowee obopygoBaHne 418 M3MeEpPeHMa CKOPOCTM 1 cocTaBa rasa:

- Npubop A4NA M3MepeHUss CKOPOCTK rasa, Hanpumep, Tpybka MNMMTo ¢ MUKPOMaHOMETPOM;

- rasoBble aHanu3atopbl Ansa onpegenedus C0O2u 0 2B oTXOfALWEM rase:

- npubop AN M3MepeHus TemnepaTypsbl;

- YCTPOWCTBO ANA U3MEPEHUS COAeP>KaHUSA NapoB BOAbI.

NMpumeyaHne — Tpe6GOBaHUS NO OTHOLUEHWIO KOGOPYAOBAHUIO NS U3MEPEHUSI CKOPOCTM rasa v ero coctaBa
yCTaHOB/EHbI, Hanpuvep, B MCO 12141.

7.2.4 O6opypoBaHue 4Ns NpeABapuTenbHOW 1 nocnegytowein o6paboTkn B nabopatopuu

Mcnonb3yeTcs cnegytolee o6opyfoBaHve 4Na NpefBapuTenbHON 1 nocnegytowein o06paboTkn punbTpoB
4na npo6 B naboparopuu;

- MUKPOBECHI, Hanpumep, gmanasoH namepeHuii: 60 r. wkana: 0.1 wr;

- CYLWUNbHbINA WKadg:

- eMKOCTb AN TpaHCNopTUPOBaHMA hunbTpoB ANA oT6opa npob.

7.2.5 Paboune martepuanbl

Mcnonb3ytoTea cnepytowme pabouvie marepuanbl:

- NNOCKNIA hUNbTP N3 KBApPLEBOro BONOKHA;

- OCylIUTeNb, HaNpumep, cunnKareb ¢ LBETOBbIM UHANKATOPOM.

dunbTp ANS ynaenvBaHMA YacTuL U (PUNLTP TOHKOW OYMCTKMN JOMKHbI COCTOSATb U3 MNOCKNX (hUNbTPOB
13 KBapLieBOro BO/AOKHa, M COOTBETCTBOBATb CnefyloWwM MUHUMabHbIM TpeboBaHNAaM.

a) MponyckHas cnoco6HOCTL PUbTpa AoMKHaA cocTaBnATL 6onee 99.5 % Ha ucnbiTate/lbHOM asposone
CO CpejHuM guameTpom 4vactuy 0,3 MKM Mpu oXXujaemMom MakcumaibHOM pacxoge unm 99.9 % Ha ucnbiTa-
Te/lbHOM a3po30/e € YacTuyamu HebonbLloro guametpa 0.6 MKM. Takas MponyckHasi CNoCO6HOCTbL JO/MKHa
6bITb NOATBEPXKAEHA NOCTABLUNKOM (hUAbTPOB;

b) Matepuan hunbTpa He JOMKEH pearnpoBaTtb C KOMNOHEHTaMU, cofep>alMmMmucst B oTbupaemMom rase,
unn agcopbuposarb MX. JOMKEH ObITb TEPMUYECKUN YCTONUMBBIM, YUNTbIBASA OXXUAAEMYIO MaKCUMaNbHYH TeM-
nepatypy (KOHAMLNOHMpPOBaHME, OT6OP NPo6 U T. 4.).

8 [NoarotoBKa, npoueaypa N3MepeHna 1 nocsenyroLlas O6pa6OTKa

81 0O6WMe NoNoXeHNN

N3mepuTenbHble NOPThbl fOMKHbI COOTBETCTBOBATb TPE6OBAHMAM MEXAYHAPOAHbIX AN HaLMOHaNbHbIX
CTaHfapToB OTHOCUTE/IbHO MECTOMONOXKEHUA, YnCna N KOHCTPYKLMUN.

fabapuTbl n3mepuTeNbHbIX NOPTOB [O/MKHbI NO3BO/ATL MPOBOAUTL MPAMOE BBEfEHWE BUPTYaNbHOro
MMnakropa B Tpy60npoBo/ OTXOAsLEero ra3a 6e3 KoHTakra ¢ BHYTPeHHUMK cTeHamu Tpybonposoja.

N3mepuTenbHasa ceKumsa Jo/KHa COOTBETCTBOBaTbL TpeboBaHUAM NPMMEHAeMoro ctaHjapra.

NMpumevyaHune — TpeboBaHUA K N3MepPUTENLHON CeKLMn onpegeneHbl, Hanpumep, B UCO 12141 nanEH 15259 [9)].

YcnoBus OTXOAALLEro rasa AomkHbl 6bITb MOCTOSAHHLIMU BO BpeMs 0T6opa npob, 4To6bl rapaHTpoBaTh, YTO
N30KMHETMYECKas CKOPOCTb CoOXpaHsieTcs BananasoHe mexxay 90 % 1 130 % OT BbIYMCNIEHHOM0 3Ha4YeHust (CM. 8.3.4).

BupTyanbHbIl MMNaKTOp cieAyeT UCnonb30BaTh B TPY60MPOBO/AE C OTXOAALMM ra30M C BXOAHbLIM COMIOM
B HanpaBNeHUN BBEPX MO TEYEHUIO (CM. PUCYHOK 5).
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OT60p Npo6 foMKeH 6biTb BbINOAHEH B TOYKe oT6Opa Npo6, sBAstOWLelics NpescTaBUTENbHON ANA

CKOPOCTU OTXOAsLLero rasa. Takas npejcraBuTenbHas Touka oT6opa npob6 fomkHa 6bITb onpegeneHa B co-
OTBETCTBUU C NpunoxxeHvem G.

Heobxoanmo cobntogate Takme yCnoBus, B KOTOPbIX AamMeTp NPOCKOKa He U3MeHseTcsi BO BpeMsi 0T60-
pa npo6. MNMpn NOCTOSAHHbIX YCNOBUAX OTXOAALLErO ra3a 3T0 MOXeT 6bITb OCYLLLEeCTBNEHO NyTeM nojgep>kaHns
NOCTOSIHHBLIM MOTOKa NPo6bI rasa.

8.2 TlMpepBaputenbHas ob6paboTka

8.2.1 BupTyanbHblii umMnakTop

BI/IpTyal'IbeII7I MMNaKTop cnepyeT oynwatb B COOTBETCTBUN C UHCTPYKUMAMU Npou3Boautensa 4vyepes
NPOMEXXYTKN, YCTAaHOBNEHHbIE B NNaHe U3MepeHus.

MpumMmeuyaHue — TpeboBaHWsi KNNaHy UIMEPEHWIA yCTaHOBNEHbI, Hanpumep, B EH 15259 [9].

Bce BHYTPEHHME NOBEPXHOCTM BUPTYaNbHOro MMMNAKTOpa AOMKHbI 6bITh OUULLEHBI MEXKAY N3MEPEHNSMM
Ha MecTe, HanpumMep, ¢ NOMOLLbIO TKaHW U3 MUKPO(UGPbI.

8.2.2 ®unbTp ANA ynaBAMBaHUA N PUNBTP TOHKOW OYUCTKM

MNoarotoBka Habopos hUNbTPOB AOMKHA ObITb BbINOMHEHA B nabopartopun.

PuUnbTPbI 4NSA ynaBAMBAHUA YacTUL, U PUNLTPbI TOHKOW OYUCTKU [OMKHbI 6bITb pasMelleHbl B cneuu-
aNbHO NPOMAapPKMPOBaHHbIX fiepxXatenax. PUnbTpbl € gepXatensimMmun LO/MKHbI 6blTb pABHOMEPHO BbICYLUEHbI,
cbanaHcMpoBaHbl 1 B3BELLEHbI B cOOTBETCTBMN ¢ MCO 12141.

PuUnbTPbLI ANA ynaBAMBaHUA YacTul, U (UNbTPbI TOHKON OUUCTKM LOMKHbI XPaHUTLCA U TPAaHCNOPTUPO-
BaTbCA B 3aKpbITbIX M cNeunanbHO NPOMAapKMPOBaHHbIX KOPOOKax.

8.3 Mpouepnypa namepeHuns

8.3.1 MNnaHupoBaHne namepeHusa

Mpu cocTaBneHnn niaHa U3MEPEeHWiA, Kak NpaBuno, crefyeT BKIOUNTL Cneylow e sneMeHTbl:

a) ycnoBusa paboTbl NpeanpuaTAA, BKNOYas onucaHve TonaMBa WM UCXOAHOMO Cblpbs, KOMMOHEHTOB
OTXOfALLEro rasa n ctTaHfapTHbIX BEINYUH (Hanpumep, TemnepaTtypa, fasfeHne, namepsemoe cofepxaHue
napos BOfbl);

b) aaTty n Bpemsa otbopa Nnpob 1 Mecto N3MepPEHNIi;

C) NpYMeHsieMble MeTOfbl U3MEPEHUS;

d) namepurenbHble ceKunn N Mecta N3MepeHus;
€) TEXHUYECKU KOHCYNbTaHT N HEOOGXOAMMBIN NepcoHan Na NPOoBeAeHUs U3MEPEHWUIA;
0 npouegypbl OTHETHOCTU.

NMpumeyaHne — PekoMeHAauMnM Ans ucnbiTaTenbHbIX naéopatopuii yctaHOBNEHbI, Hanpumep, B
MCO/M3K 17025 [5].

MPOAOMKUTENBHOCTL 0T6OPA NPOG 3ABUCUT OT COAEPIKaHMS NbIN 1 ee (PPAKLMOHHOIO COCTaBa B OTXOAALLEM
raze. Ecnv a1 napameTpbl HEM3BECTHbI, OHU AOMKHBI 6bITb ONpefeneHbl NyTeM NpeaBapuTebHbIX U3MepPeHNi.
MPOAOMKUTENLHOCTL 0T6OPA NPO6 [OMKHA 6bITb ONpeAeneHa TakuMm 06pa3oM, UTOGbl M36exarb neperpysku
(hVNLTPOB 4151 YNABAMBAHUS YACTUL, U (hUNbTPOB TOHKOW OUYUCTKM, NPU 3TOM 0TO6PATh JOCTATOUHYIO Maccy Nbiu.

8.3.2 laHHble 06 oTxoasWeM rase

Nepeg n3mepeHnem JomkHbl 6bITb ONpejeneHbl cnegyowmne gaHHble 06 OTXoAALEM rase:
a) CKOpPOCTb OTXOfSALLEro rasa;

b) cocTtaB oTxoaswero rasa: 02, C02, N2, napbl BoAbl;

c) Temnepartypa,;

d) ctatMyeckoe gaBneHue.

8.3.3 OnpepgeneHne ypoBHA 06beMHOro pacxoja npobbl rasa

O6beMHbI pacxog Npobbl ra3a B yCNoBUAX aKCNyaTaunm omKeH 6biTb onpejeneH B COOTBETCTBMMN € 6.4.3.

3TOT 06BbEMHbBIN pacxof fomKeH 6blTb Npeobpa3oBaH B COOTBETCTBUN C YCNOBUSIMU B U3MEPUTENBHOM
npuéope. HayanbHble BENMUYUHBLI ANA pacyeTa W3MeEpPEeHHOro 3HayYeHus onpejeneHbl B COOTBETCTBMMY € 8.3.2.

O6BbeMHbIV pacxog Npobbl rasa Bo BpeMsa oT6opa npob cnegyeT KOHTPOAMPOBaThb M NogaepykuBaTb no-
CTOSIHHbIM B nNpegenax +5 % HOMWHaNbHOro 3HaYEeHWs, YTOObI rapaHTUPOBaTh, YTO XapaKTePUCTUKN NPOCKOKa
o6eunx ctaguii pasgeneHns He U3MeHSTCS.

8.3.4 Bbi6op BXxOAHOro conna

AheKTUBHbIN gnameTp BXOAHOro conna AoMkKeH 6bITb paccyntaH B COOTBETCTBUN C (hopmMynoit (8).
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OT60p NPO6 fOMKEH NPOU3BOANTLCS MPU U3OKUHETUHECKON CKOPOCTU B AranaloHe mexay 90 % n 130 %
BbIYMCNEHHOr0 3HaYeHns. BxogHoe conno AoMKHO 6bITb BbIGpaHO COOTBETCTBEHHO. MprMep BbiGopa BXOLHOIO
conna npueefeH B C.2.

8.3.5 NpoBepKa repMeTnyHoCTN

Cuctema ot6opa npob gomkHa 6bITb cobpaHa u NpoBepeHa Ha BO3MOXHbIe yTeuku nyTemM repmetmsanmm
BXO/AHOr0 confa n BKOYEHNS BCaCcbIBaOLLEro YCTPOICTBA. YTeuKa A0MKHA COCTaBNATbL MeHee 2 % HOpMaslbHOro
pacxoga. 310 MOXeT 6bITb U3MEPEHO, HanpuMep, C NMOMOLLbIO U3MEHEHMUSA AaBNeHNsA Nnocne BakyymMupoBaHus
NpPo600TGOPHON NMHUN A0 HanboNbLUIEro 3HAYEeHMA BaKyyMUpPOBaHUA, JOCTUraemMoro BO Bpems ot6opa npo6.
Bo Bpemsa oTt6opa nNpo6 npoBepka repMeTUYHOCTM MOXKeT OblTb Npov3BefeHa Npu HenpepbIBHOM U3MepeHun
cojep>kaHnsi COOTBETCTBYHOLEro KomnoHeHTta rasa (C02. Or n . f.) HenocpeacTBEHHO B Tpybe 1 HwKe no Te-
YeHN0 NPO6OOTHOPHON NMHUK. JTlob6oe hrKCUupyemoe pasnuuve MexXxay 3TMMU CcofepXXaHusaMU yKasbiBaeT Ha
yTeuKy B YacTsAX Npo600T60PHOro 060pyA0BaHNSA, PACMNONOXKEHHbIX 3a Npejenamm ra3oxoga ¢ oTXoA4AWMM ra3om.
B Takom cnyyae yTeuky cnegyeTt U3yymTtb U YyCTPaHUTb.

8.3.6 i3amepeHune

BupTyanbHblil MMnakTop, 060pyA0BaHHbIM COOTBETCTBYHOLMM BXOAHLIM COMNOM, 40 Hayana u3mepeHui
[AO/DKEH HaXo4UTLCS NpU TemnepaType OTXoAsuwero rasa. Eciv temneparypa oTxogawero rasa 61M3ka K Touke
pocbl NapoB BOAbl, TO BECb BUPTyalbHbI MMNAKTOP AO/KEH 6biTb HArpeT 4o TeMnepaTtypbl OTXOAsLLEro rasa
3a npegenamu Tpy6bl.

MpumMmeuaHue — BonblWwas Macca BUPTYabHOrO MMMAKTOPa MOXKET NPUBECTU K 70 ANNTENbHOMY HArpeBaHuio.

Bo Bpems ycTaHOBKV Mpo600T60pHas IMHNS AOMKHA ObITh BCTaBNEHA B ra30X0/ C OTXOAALLUM ra3oM Takum
o6pa3om, 4To6bl n3bexkaTb NH06Oro KOHTaKTa MexXay BXOAHbIM COMAOM W ra3oxofoM. i3meputenbHble nopTbl
AOMKHbI 6bITb FEPMETU3NPOBaHbI, YHTOObI MUHUMU3NPOBATL NOCTYNNEHNE KUCNOPOAa B ra3oxoj Uin OTXOAALni
ras 3a ero npegenamu.

Yron mexgy LeHTpanbHOo 0Cbio BXOAHOTO COMNfa 1 Hanpas/leHneM MoToka JomkeH 6biTb MeHee 10 ©. Tpu
KnanaHa BblKIloYaTens 4oMKHbI 6bITb OTKPbIThI, BCACbIBatoLLee YCTPOCTBO JOMKHO 6bITh BKNHOYEHO 1 YCTAHOB-
NeHO 3HayeHWe 06bEMHOrO pacxofa, paccuntaHHoe B 6.4.3.

O6beMHbIN pacxof cnefyeT NPoBePATb U perncTpuposarb, Mo KpaliHeil Mepe, Kaxable 5 MUH BO BpeMs
oT6opa Npob n perynupoBatb B cly4ae OTKNOHEHUS OT pacHeTHOro 3HayeHus.

OuHamunyeckoe faBneHne cnejyeT HenpepbiBHO NPoOBepPATb, TPyOKoW MUTO nAn Apyrum noaxofsawum
n3MmepuTenbHbIM MPUOG0POM, YCTAaHOBAEHHbIM B (OMKCMPOBAHHOM MecTe UAN B MPO600T60PHON MNHUK, 1 perun-
CTpMpoBaTb. MO KpaliHelt Mmepe, Kaxible 5 MUH.

Mpo6ooT6opHasa NMHUA JomkKHa ObiTb yAaneHa u3 ra3oxofa C OTXOAAWMM ra3om nocne or6opa npob.
BupTyanbHbIi MMNaKTop fOMKeH 6biTb yaaneH, Korga ctatuyeckoe AaBleHVe CTaHOBUTCA OoTpuuaTeNbHbIM,
npexje yem BcacbiBaloLlee YCTPOCTBO 6yjeT OCTaHOBNEHO.

O6bem nNpobbl AN N3MepeHns JomkKeH 6biTb onpejeneH n 3apernctpmposaH. Kaxgiplii o6bem npobbl B
Tpex BcacblBalOLMX YCTPOCTBaX AOMKEH ObiTb 3aperncTpMpoBaH 1 BblYNCieH 06w mii 06beM Npoobbl.

8.3.7 3ameHa punbTpa

[ep>xatenb hunbTpa TOHKOW OYUCTKM U fepXaTeNb punbTpa NS yNaBNMBaHUA 4acTul, AOMKHbI ObiTb
oTAeNneHbl OT BUPTyanbHOro MMnakropa u nepeHeceHbl B eMKOCTU NS TpaHCNopTupoBaHusa. CnegyeT usberatb
nto6oro 3arpsi3HeHns uIbTPoOB.

8.4 Tpouefypbl B3BeWMBaHUA

8.4.1 O6uwuKne NONOXKEHNSA

PUNLTP TOHKOW OYUCTKM U DUNBTP ANA YnaBNMBaHWA YacTuL, BTOPON CTafuun [OMKHbI 6bITb B3BELUEHbI.
Mpn 3TOM OHM [OMKHbI 6bITb B3BELUEHbI BMECTE C flepXXaTensiMmu n 6e3 Hux. PekoMmeHayloT B3BelunBatb puabTp
C gepxkarenem.

NMpumMmeuyaHune — B KayecTBe NpoBEPKM OCTOBEPHOCTU (hUNLTP ANSA yNaBIMBaHWUSA YacTuL, NEPBOV CTaanmn Takke
MOXET ObITb B3BELLIEH.

8.4.2 NpegBaputenbHasa obpaboTka B3BellNBaeMbIX feTanei

B3BelleHHble geTanu JO/MKHbI CYLUNTLCA B CYLLIWALHOM LLKady, Mo KpaliHei mepe. 1 4 npu Temneparype,
no KpaiHeli mepe, Ha 20 °C npeBbilaloLLeli MakcuMabHyo TeMneparypy, AocTuraemMyro Bo Bpems otéopa npob.

Mocne BbICbIXaHus GUNbTPbLI /UK fep>xatenu GuabTPOB JOMKHbI 6bITb NOMELLEHbI B 9KCMKATOP, pacno-
NOXXEHHbI B KOMHaTe, rge npoBoAMA0CH B3BeLUMBaHWE, NO KpawHeli mepe, Ha 8 yacos.

8.4.3 B3selwunBaHue

B3BelumBatoT huNbTP HA NOAXOAALLMNX INEKTPOHHbIX BECAX C TOYHOCTbIO + 0.1 Mr. HacToATeNbHO peKOMEH-
AYIOT. YTO6bI 6bIN NCMONb30BaHbI OAHU Y Te Xe Becbl 4151 NpeABapuUTeNbHOrO 1 NocnefyoLwero B3BeLInBaHus.
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Mepeg BbINONHEHNEM OGO cepyn B3BELUMBaHWUI HEOGXOANMO:

a) oTkanmbpoBaTb BeCbl C 3TaOHHbIMUW Maccamu;

b) BbINONHWUTL AOMOJHUTENBHbIE NPOBEPKU NyTEM B3BELLUBaHUSA feTaneil 4151 KOHTPOAS, KOTOpbIE UEH-
TUYHbI AeTansiM, MUCNoib3yeMbiM B U3MepeHuu, 1 npegBapuTensHO o6paboTaHbl Npu TOW e Temnepartype
1 BNAXKHOCTU 1 3alUMLLEHbI OT 3arpsi3HeHNs;

C) 3anucbIiBalOT PaBHOBECHYIO OTHOCUTENIbHYHO BNIAXXHOCTb M TEMMEpPaTypy B KOMHaTe.

YBEe/MUeHne Unm ymeHbLUeHVe pe3ybTaTa B3BeLUnBaHNsi MOXXET NPOU30iTU BCeACTBME CeAyoLNX NPUUnH:

1) aneKTpocTaTuyecKne N3MeHeHs, KOTOpble NPUBOAST KHEYCTONUYMBBLIM NOKa3aHUSIM 1 KOTOPbIE JO/MKHbI
6bITb YCTPaHEHbl 3a3eM/IeHNEM WU HeliTpaM30BaHbI.

2) TMrpocKOMUUHbIE XapaKTepuUcTuKM mMaTtepuana gunbtpa u/wii nbinu. B3BeliMBaHUE JOMKHO 6bITbh
BbINOMHEHO B TeyeHne 1 MWH nocne u3bATUS M3 aKcukatopa. CHMMAalOT Ba LONONHUTENbHbIX MOoKa3aHusi B
MHTepBane 5 ¢ nocne HauyajbHOro NokaszaHuus. Ecay Ha6M4A0T 3HAUNTENBHOE YBEMUYEHNE U YMEHbLLEe-
HVe B MoKa3aHUsIX BECOB B 3aBWCMMOCTU OT BPEMEHW 13-3a NPUPOoAbl MaTepuana, To NpoBOASAT cneyunasnbHble
npoueaypbl, Takne Kak 3KCTpanonnpoBaHne nokasaHuii K HayaibHbIM YCNOBUSIM.

3) HebonbLUME pa3nuuus B TeMnepaType Mexay TeMnepatypaMu B3BeLUMBAEMON AeTann 1 oKpyxxatoLLeit
cpeabl MOryT HapyLWnTb paBHOBecKe.

8.5 O6paboTKa B3BelIMBaeMblX geTaneii nocne orbopa

[nA OUeHKM faHHbIX NCNONb3YIOT (hUNbTP TOHKOM OYMCTKM U hnnbTp AN cbopa Ha BTOPON cTaguu.

B3BelumBaeMble fjeTanun AOMKHbI 6biTb BbICYLLEHbI B CYLUMALHOM LWKady B TeyeHune, no KpaliHeli mepe,
ofHoro yaca npu temneparype ot 100 °C go 120 °C. npuBeAeHbl K KOMHATHOW TeMmnepaTtype 1 B3BELUEHbI B
cooTtseTcTBUMN € 8.4.2 n 8.4.3.

9 BbluncneHne pesyniLTaTtoB

KoHueHTpaumo PM25y(PM25) B oTxofslem rase Bbl4UCASAIOT Mo popmyne

roe T 9P— Macca yacTuy Ha (UNbTPEe TOHKOM OUUCTKU;
V,, — 06beM npobbl Npu HOPMasbHbIX YCIOBUSIX U A58 CYXOro rasa.

KoHueHTpaumio PM.0y(PM10) B oTxoaswem rase Bbl4MCASAIOT NO hopmMmyne
Y(PMIQ =~ A - (t0)

roe T 9P— Macca yacTuy Ha (UNbTPe TOHKOM OUYUCTKMU:
T 9Y¥2 — Macca YacTuy, Ha punbTpe Ana cb6opa Ha BTOPOIA cTagun pasgeneHus:
V,, — 06beM npobbl Npu HOpMasbHbIX YCIOBUSIX U 4151 CYXOro rasa.

O6bem npobbl Vn Npy HOpManbHbIX YCNOBUAX NS CYXOro rasa fOoMKeH 6biTb BblYUCNEH M3 obbema
npo6bI Npu ycnosusax, npeobnagarownx B npubope gns n3mepeHns obbemMa rasa.

dunbTp ANa cbopa Ha NepBoit cTagun pasfeneHus He fOMKeH 6bITb MCNONb30BaH ANS onpefeneHuns
obLiero cogep>kaHusa nbiau.

NMpumeyvaHne — BupTyanbHble MMNAKTOPbI BCErga nokasbIiBatoT MOTEPU YacTuL,. ST NoTepu YacTul, B COOTBET-
CTBMWN C HOPMATMBOM OTHOCAT K KPYMHbIM YacTtuuam. Ecan dpakuymmn PM25n PM10 B o6Liem cogep>xaHun nbian Tpebyrot
onpegeneHns, Heo6xoAMMO NPOBECTU AONONHUTENbHOE NapannenbHoe U3MepeHne obLLEero coaepXXaHus nbiau.

10 Paboune xapaKTepucTuKu

10.1 3arpy3ka BMpTyanbHOro nmnakropa

3arpyska hunbTpa TOHKOW O4YUCTKN U hUNBTPOB AN YNaBAMBaHWUA YacTUL, Ha CTafusax pasfeneHuns He
[JOMKHA NpeBbIwaTh NpejenbHO 4ONYCTUMYIO 3arpysKy, yCTaHOBNEHHYIO NPOU3BOANTENEM.

Mepuog ot6opa Npo6 3aBUCUT OT CofepIXKaHnsA NbiAn 1 PPaKLMOHHOro cocTaBa oTxogduero rasa. O6a
3HayeHWs1 MoryT GbiTb OnpeAeneHbl B NpeiBapuTenbHbIX U3MepeHUsaxX Ans BbiGopa nepuoja ot6opa npoo,
KOTOpble He NMO3BOASAIT NeperpyXatb GUAbTPbI ANA yAaBAMBaHUA YacTUL, U TOHKOW OYMNCTKMU.
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10.2 NMpepen 4yBCTBUTENILHOCTHN

Mpepgen 4yBCTBMTENLHOCTU BUPTYyaNbHOrO MMNaKTopa AoMKeH 6biTb OLLeHeH Ha OCHOBe o6Lueli 06Hapy-
>XMBaeMol Maccbl Ha (hunbTpe M HOMUHaNbLHOro o6bema npoobsbl.

Mpegen yyBcTBUTENBHOCTU PM103aBMNCUT OT ABYX HE3ABUCHMbIX B3BELLUNBAHUIA ((DUNbTPA TOHKOM OUYNCTKM
N UNLTP ANA yNaBNMBaHWUS YacTuy Ha BTOPOW ctagmn). MoaToMy NS HEro 3HaYeHne npegena YyBCTBUTENb-
HOCTW BbiLle, YeM Ansa PM25.

10.3 HeonpefeneHHOCTb U3MepeHnsa

HeonpegeneHHOCTb U3MepeHUs MMNakKTopoM [o/MKHa 6biTb onpejeneHa Ha MecTe U3MepPeHUs nyTem
napHbIX U3MEPEHNIA C BYMS MAEHTUYHBIMUW U3MEPUTENbHBLIMY cucTeMamMu. MNpoba fomkHa 6bITb B35iTA B OLHOW
1 TOW >Xe TOUKe U3MepeHuli B NnonepeyHoM CeveHnn namepuTensHon cekunn. CTaHaapTHYO HeonpeaeneHHOCTb
n(y) B cootBetcTBumM ¢ MCO 20988 [6) BbIYNCAAIOT NO hopmyne

Q)

raey,.,— /-B3HauyeHue cogepxkaHns nepsoil N3MepUTenbLHON CUCTEMBI;
y21— /-e 3HaYeHWe cofepyKaHnsi BTOPOIi N3MEPUTENbHOI CUCTEMBI;

N — YUCNO NapHbIX N3MEPEHHbIX 3HAYEHWIA.

OnpeaenstoT HeonpeaeneHHOCTb N3MepPeHUsi BUPTYyaibHOro MMnakTopa. no KpaiiHeih mepe, B pabounx
YCNOBUSIX HA NPEAnpUSTAM U B YCNOBUAX OTXOAALLEro rasa, Kotopble siBNSOTCA NpeacTaBuTeNbHbIMU ANS
6yayLWEero NpMMeHeHVs BUPTYyanibHOro MMNakTopa. McnbiTaHns 4oMXKHbl 6biTb BbiNONHEHbI naéopartopueil,
pa6oTatoLlei ¢ 06 enpr3HaHHON CUCTEMOV yNpaBneHusi KauecTBoM.

MpumeuaHue — TpeboBaHUs ANA UCTbITaTENbHbLIX Na60PaTOPUIl ycTaHOBNEHbI, Hanpumep, B NCO/
M3K 17025 [5].

10.4 NMotepu yvactuy,

NoTepun yacTuL, NPy UCNONb30BaHUM MMMNAKTOPOB, NPOUCXOAAT BO BpeMs oTbéopa npo6. CornacHo Teo-
pumn (17]. yacTb YacTuL, He pa3jenseTcs Ha CTaguax pasfeneHnsa B UMnakrTope Ha hunbTpax Ans ynaBanBaHus
yactuy 1 hunbTpax TOHKOM OUYUCTKM, a ocefaeT Ha CTeHKax. ITU YacTuubl HE YYUTbIBAIOT Npu onpejeneHnu
Macchbl YCNOBHbIX (hpakumnii. BcnegctBue aToro cymma Macc Ha hunbTpe Ans ynaBnimMBaHus yactuy npunbtpe
TOHKOW OYUCTKK, He OTpadKaeT 06LLero MaccoBOro cofepykaHus nbinn B OTXOAALLEM rase.

BcecTtopoHHMe nccnegosanus (cm. [18], [19]) noka3anu, 4TO NOTepu BO3pacTaloT C yBelndyeHnem pas-
Mepa Jactuy,.

MpumeyvaHue

1Ecnun ycnoBHO NPUHATO OAVHAKOBOE pacnpefeneHne notepb Yactul, To Npy OTHECEHUU OTAENbHbIX thpakuuii (PM, D
n PM25) K 06LLeit U3MepeHHOI Macce NbiNK, BblUUCIEHHOE pacnpefeneHne ciBUraeTcs K4actmuam MeHbLUEero pasmepa.

2 Ecnv notepu CBA3bIBAKOT TOMbKO C KPYMHbIMY YacTuLamMu, npu oTHECEHUN oTAeNbHbIX dpakunii (PM |Jon PM25) k
o6LLeli n3MepeHHo Macce Nbinu, BbIYMCAEHHOE pacnpejeneHune caBuraeTcs kyactuyam 6onbLuero pasmepa. 31o npegno-
no>keHne Havbonee 61M3KO KAEACTBMTENBHOCTU, T. K U3BECTHO, YTO MOTEPW YACTUL, CBA3AHbI C (hpaKumeli KpynHbIX YacTul,.

11 TMpoTOKON UCNbITaHWU

MpoToKON NcnbITaHWA JOMKEH cofepXkaTb, No KpaliHeli Mepe, cnefyoLyo UHhopMaLuio:
a) pe3ynbTaTbl U3MEpPEHUi BbIGPOCOB, BKAKOYAA HEONPeLeneHHOCTb NU3MEPEHMS;

b) NoAPOGHYI0 MHOPMALMIO O NPEANPUSATUN N 060 BCEX INEMEHTAX, BXKHbIX 1A NNaHUPOBaHUS U3Me-
peHus (cm. 8.3.1);

C) BCe M3MEPEHHbIE U pacHeTHble 3HAYeHUs U pe3ynbTaThbl.
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MpunoxxexHne A
(cnpaBoyHOe)

dnsnyeckasn OUEeHKa XapaKTepuUctnk onsa BblyncneHunsa ob6bemMHOro pacxoga I'Ip06bl

A.1 3aBucauLasa oT Temneparypbl guHaMmmnyeckas BA3KOCTb rasa

ONs BbIUNCNEHUS AVHAMUYECKOW BS3KOCTM NPy paboumx yCnoBUSIX AOMKHbI 6biTb onpegeneHbl 06beMHbIE 40N

pPasnnyUHbIX KOMMOHEHTOB rasa. Ha 0OCHOBaHMUM KOMYECTBEHHOMo cocTaBa pPaccUUTbIBaOT AMHAMUYECKYHO BA3KOCTb KOM-
NOHEHTOB. BA3KOCTbL rasoBoli cmecun paccynTbIBAKOT NO BA3KOCTAM KOMMNOHEHTOB.

[vHamunyeckas BA3KOCTb OTAE/bHOro KOMIMOHEHTa rasa I'Ip06bl npn pa6otu/|x YCNOoBUAX BbIYUCNAKOT NO d,')oplvlyne

(A.1)
raej — wnaeHTUguUuMpyeT oTaeNbHbI KOMMOHEHT Npobbl rasa (;'— C02, 02 N2 Bo3ayx, napbl BOAbl);
8.{7) — AnHamMmnyeckas BA3KOCTb KOMMOHEHTa] Npu YCNOBUSAX aKCnayaTauunu;
— AVHaMuyeckas BA3KOCTb KOMMOHEHTaj Npu cTaHAapTHOI Temnepartype [ (KOHCTaHTa);
T— Temnepartypa rasa;
n— craHgapTHasa Temneparypa (pasHas 273,15 K);
S/— KoHcTaHTa CasepneHfja KOMMNOHEHTa].
CooTBeTCTBYlOLME 06beMHbIe 01 (P1BO BNAXKHOM OTXOAALLEM rase BbIYMCAAIOT Mo hopMynam:
- anaj— CO02 02 N2wu Bo3gyxa:
(A.2)
-ANAj — napbl BOAbI;
(A.3)

roe , — obbemHasn oA KOMMOHEHTaj B CyXOM rase;
/,,h.ov— MaccoBOe CoAep)XaHve NapoB BOAbI NPV HOPMa/lbHbIX YCIOBUSAX U C CYyXUM Fa3oMm:

Pnh.ov— nNNOTHOCTb napoB BOAbI NP HOPMaJlbHbIX YC/TOBUAX (KOHCTaHTa).

3aBUCSILLYIO OT TeMnepaTypbl AMHAMUYECKYHO BA3KOCTb rasa [)(7) npy paboumx ycnoBusaX BbIYUCASIOT MO hopmMyne

nm= (A.4)

roe dy — obbemMHasn 4oNa KOMMoHeHTa / B CyXoM rase;
TCcT,— KpuTnyeckas Temrneparypa KOMMNOHeHTa (KOHCTaHTa);

M, — MonekynsipHas Macca KOMMNOHeHTaj (KOHCTaHTa).

A.2 KoathununeHt KaHHnHrema

Ana Bbluncnenns KoadduumeHta KaHHnHrema Heo6xoaMmo onpejeneHune 4nHbl cpefjHero ceobogHoro npobera
1 cpefHeil MonsapHoii Macchl rasa. InnHy cpefHero cBo6oHoro npo6era A BbIUUCASKOT No popmyne
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(A.5)
P ~ 8M
roe A(7) — 3aBucsLas oT TeMnepatypbl BA3KOCTb rasa;
p — a6conoTHoe faBneHue rasa;
M — cpefHsas MONsipHasi Macca rasoBoii cmecu;

R — rasosas nocTosiHHas.

CpefHIo MONSIpHY0 Maccy M npobbl rasa BbIYUCAAOT No hopmyne

(A6)

KoahdumuneHT KaHHuHrema CT ; hpakumm yactuy, /BblYUCNAIOT MO hopmyne

*

2A d=*.
Cri=1+—"" 1123+04lexp|- 0.88 (A-7)

rae r— wuaeHTuduympyet pakuyum yactul, (/= 2.5. 10 MKwm);
A— [nvHa cpefHero cBob6oaHOro npobera;
d'jij— oTpe3ok fuameTpa pakumm yactuy, /.
A.3 TNOTHOCTL rasa

MNOTHOCTL PPN BNAXKHOTO rasa npu pabounx ycnoBmsX BbIYMCASAIOT No hopmyne

_ (Pjmb+ Pit) Tn(Pf, + KnHQV)
POI/= e (A-8)

MNOTHOCTL PNCMECK CyXOro rasa BbIYUC/SIHOT No hopmyne

Pn=I<PiPo. (A-9)
|

rae @@ — o6bemMHasi 0N KOMMOHEHTa; B CyXOM rase;
Tn— craHjapTHaa Temneparypa, pasHasa 273.15 K;
Proa— aTtmocthepHoe AaBneHne Ha Mecte 3MepeHus;
p., — HOpMaibHOe gaBneHue, pasHoe 1013.25 rMa;

pu— pasnuuve Mexay CTatuyeckum faBneHneM B MornepeyHoOM ceyeHun U aTMocepHbIM AaBneHnem Ha mecTe
n3mepeHus (atmoctepHoe gaBneHune);

KnH,0,»— MaccoBOe cofiepXXaHue napos Bofbl NPY HOPMa/bHbIX YCNOBUAX U C CYXUM ra3oMm.

A. 4 KOHCTaHTbI

Ta6nuya Al — KOHCTaHTbl HEOGXOAMMbIE /1 PACYETOB

KoHcTaHTa CvmBon 3HaueHne EanHnua navepenus
[a3oBas noctosiHHas R 8.31451 bk/(monb =K)
CraHgapTHaa Temneparypa Tn 273.15 K
HopmasnbHoe aaBnexHvie Pn 1013.25 rma

MnoTtHocTb C 0 2npy HOPMabHbIX
YyCNOBUAX Pn.CO* 1.977 Kr/V3

MnotHocTb 02 Npn HOPMabHbIX
yCnoBusx Pn Q, 1.429 K/V3
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OkoHuaHuve Tabnnubl A. 1

KoHcraHTa CvimBon 3HaueHve EqnHrua nsmepeHus

MnoTHocTb N2 npyu HOpMaNbHbIX

YyCNnoBusx Pr.(¥, 1,251 K/\VB
MNOTHOCTL CyxOro BO3fyxa npu

HOPMa/bHbIX YCNOBUAX Ph.BOM 1.293 K/VB
MNOTHOCTL NapoB BOAbI NpU HOp-

Ma&UIbHbIX YCNOBUAX PnHO.tF 0.804 K/V3
MNOTHOCTbL YacTm Po.p 1000 K/v3
OuHamunyeckas BA3KOCTb C 02 Mn. CO; 1370105 K/M
[vHamunueckas BA3KOCTb 0 2 fovOj 1.928-10'5 K/M
[vHamunyeckas BA3KOCTb M2 mn.m, 1.652-10'5 K/M
[AunHamuueckasn BA3KOCTb BO3dyXa & Balll 1.717-10'5 K/M
[OuHammnyeckasi BSA3KOCTb NapoB

BOAbI MNAHOV 8.660 10*G K/M
MonsipHass macca C02 Mn. CO; 44.01 r/Monb
MonsipHasi macca 0 2 32.00 r/monb
MonapHaa macca N2 Hi. M 28.02 r/monb
CpefHAs MonsipHas macca Cyxo-

ro Bo3gyxa "ABOLLI 28.97 r/monb
MonspHaa macca napoB BOAbl AHjOV 18.02 r/monb
KoHcTtaHTa CasepneHga C02 s 273 K
KoHctaHTa CasepneHga 0 2 «0. 125 K
KoHcTaHTa CasepneHga N2 104 K
KoHcTtaHTa Ca3epneHja Bo3gyxa 113 K
KoHctaHTa Ca3sepneHfja napos

BOJbI ShjO.v 650 K
- "JACO; Tab 03, 157 -Jr emonb*1- K

J MOQO; Tat. o. 70.4 -Jr emonb*1mK
- M Tm N 595 -Jr - Monb*1- K
- VA Tark.u 61.9 -Jr - Monb*1- K
— 107.9

-Jr emonb*1- K
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Mpunoxexne B
(cnpaBo4YHOe)

OWn6KM, BO3HMKaIOLWME NP OTKIOHEHUUN OT N3OKUHETUYECKOro metoga ot6opa npo6

B gononHeHne K HeonpefeneHHOCT! U3MePeHUs, OnpeeneHHO C MOMOLLbHO MHOTOKPaTHbIX OnpeaeneHuii Bycno-
BUSAX MOBTOPSEMOCTU UM BOCMNPOU3BOAMMOCTY, flanbHelilune BKnagbl HeonpeaeneHHocTel 06ycnoBneHbl 0T60pom
npo6 TONbKO B OAHOW N3MepUTENbHOM TOUKE UK OTKNOHEHUSIMW OT M30KMHETUYECKOro MeToda oT6opa Nnpob Bo3ayxa.

MPUHATO cunTath, YTO BCE N3MEPEHUSA BbINONHEHbLI B TOUKe 0T60pa Npob, KoTopasi COOTBETCTBYET YCN0BUAM
nonepeyYHoro cevyeHnss Mecra n3mepeHus. NloaTomy aTMM BKNagoM B HEONpefeNeHHOCTb HY>XHO npeHebpeyb.

[nA N30KMHETUYECKOro MeTofa 0T6opa NPo6 MOXKET ObITb OLLEHEH TONLKO AuameTp BXOAHOro conna, T. K. 06bem-
HbIl pacxoj Yepes UMMaKTop, BblYUCNSiEMbIli Nepef N3MepeHneM, COXpaHsAeTcsl MOCTOSIHHbIM BO BpeMsi BCero otbopa
npo6. CooTBeTCTBYIOLME BKNaAbl B HEONpeAeNeHHOCTb U3MePEHN MOTYT 6bITb OLLEHEHbI TEOPETUYECKUN AN Pa3HOro
pa3mepa yactu,

3hheKTUBHOCTb pa3aeneHns npobooTOOPHON CUCTEMbI ANA HaCTUL, C Pa3IMYHLIMUA adpPOoAVHAMUNYECKUMN
AnameTpamm Ao/MKHa 6bITb BbluMCEHa NO M30KMHeTUYeckol ckopocTh [19]. Ha pucyHke B.1 npuBefeHbl npumMepsb!
3(hPEeKTMBHOCTU pasfeneHns pasanyHbiX Ppakunii YactTul, Kak QyHKLUN OTHOLLEHWS CKOPOCTU rasa BO BXO[HOM
conne K CKOpOCTU OTXOJALLEero rasa B ra3oxoge. BbluncneHus ocHoBaHbl Ha aTMOC(HepHOM BO3[yXe CO CKOPOCTbIO
rasza 10 m/c n gnameTpom BxXofgHoro conna 10 mm.

NMpumevaHne — SPPeKTMBHOCTb pasgeneHns ABNAETCA OTHOLLIEHWEeM COAEepPXKaHUs YacTul, B npo6e,
0TO6PaHHON Npu onpeaeneHHOM U30KUHETUHECKOM PeXVME, K COAEePXKaHMo YacTuLl, Npu N30KNHETUYECKOM MeToje
oT6opa Npob ¢ N30KMHEeTMYECKOo ckopocTbio 1.0.

UTobb! COOTBETCTBOBATHL 3ajaHHbIM Npejenam 3HadeHuli gnameTpa nNPpockoka YacTul, B 10 1 2.5 MKM. BUpTYab-
HbI/i UIMNaKTOpP A0MKEH paboTarb C MOCTOSAHHbIM 06beMHbIM PacXo40M NPobbl, KOTOPLI byAeT onpejeneH 3apaHee. O6bem-
HblIli pacxop 3aBUCUT TONIbKO OT YCNOBMIA OTXOAALLIEr0 rasa, KoTopble MOryT 6bITb NpeABapuTeNbHO BbIUUCIEHBI. I30KUHET-
YecKuii meTo0T6opa NPo6 BO3/yxafo/MKeH 6bITh YCTAHOB/IEH NyTEM BbI6opa coniafna oTéopanpob COOTBETCTBYHOLIEro
AvameTpa. B npotMBHOM ciydas 0T60p NPo6 JOMKEH ObITb BbINONHEH C U3OKMHETUYECKOW CKOPOCTLI0 0T 90 % Ao 130 %
BbIYNCNIEHHOrO 3Ha4YeHus no opmynam [lasuca (B.1) n(B.2) [19]. kak noka3zaHo Ha pucyHke B.1. (M30kunHeTnyeckas
CKOPOCTb — OTHOLLEHME CKOPOCTN rasa BO BXOAHOM conne K CKOpOCTN OTXoAsLero rasa u9). BxogHoe conno
[OMKHO 6bITh BbIGPAHO COOTBETCTBEHHO.

-1
Ya Gety 1+ | YBroy &1
~ao'Po.P g
B.2
Fenvy N ot (B.2)

rgey, coaepaHue nbiam, Nony4eHHOe N3OKMHETUYECKM METOA0M oT6opa npob;
Ya CoAepXkaHue nbinn, NoayYeHHOe aHU30KMHETUYECKM MeTogoM oT6opa npob:
*Q  CKOPOCTb OTXOAALLEro rasa;
urry  CKOPOCTb rasa BO BXOHOM conne:
M BA3KOCTb rasa;
\Verify ~ BHYTPEHHWiA guameTp conna BO BXOAHOM OTBEPCTUY;
Pog  NNOTHOCTb yactuy. 1r/cm3,
Stsrtr,  4vcno CTokea;
aspogvHaMnyecKkuii guameTp.
NMpumeuvaHune — [pejnoyTUTENeH Ceepxm3oKMHeETUYECKU A MeToj oT6opa Npo6 BO3fyXa, MOCKOMbKY

owwmnbka B 3(h(PeKTMBHOCTU pasfeneHus 4Aa Hero MeHblue, YeM Ans 0T60pa Npob Hvke N30KMHETUYECKON CKOPOCTH,
KaK rnokasaHo Ha pucyHke B.1.
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E — owwunbKa B cogep>kaHnm nbian Npy aHU30KUMETUYECXOM MeToge oTbopa npob;
— CKOpOCTb ra3a BO BXOAHOM COMr.e; vA — CKOPOCTb OTXOASALLEro rasa.
— aspofuHamMuyecknii guametp: 1— 2.5 Mkv; 2 — 5.0 Mkm; 3 — 8.0 MkM; 4 — 10.0 bW

PucyHok B.1 — TeopeTnyeckasi 3aBUCUMOCTb OLIMOKN COAEpP>XaHUsA NblAv OT OTHOLLIEHUS CKOPOCTW ra3a BO BXOAHOM
conne KCKOpPOCTM OTXoAdAulero rasa

[ na yactuy ¢ aspognHamMmyecknm guametpom dm , paBHbiM 10 MkM (He cnegyeT nytatb ¢ PM10). n fna CBEpPXM30KU-
HeTMyecKkoro Metoja ot6opa nNpo6 Bo3jgyxa ¢ KoahduuymeHtom 1.5 pesynbTatbl yMeHbLIAOTCA NPUGAM3NTENbHO Ha 15%.
Takas owmnbKa CHMXaeTCa C yMeHbLUEHNeM pa3mepa 4acTul, U Jo/mKHa 6bITb NPeHe6peXxXxnmMmo manoi npud ,, . paBHOM 2.5 MKM.

Ownb6Ka, Bbl3BaHHAS OTKIOHEHUSIMU OT W3O0KMHETUYeCcKoro meTtoga oT6opa npo6, 3HAYUTENbHO MEHblUe MaKcu-
ManbHOro 3HauYeHus, NPUBEAEHHOro B NpeAblAyLLMX NyHKTax, KOTopble 6biAV BblYUCNEHbI 4NS YACTUL, pa3MepoM 10 MKM.
NOCKO/MbKY Y YacTul 06bl4YHO €CTb pacnpejeneHue no pasmepam B ciydasax, Korja U3mMepeHus BbIGPOCOB NPOBOAAT B

Oo4nUeHHOM OTXoAlleM rase.
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MpunoxkeHne C
(cnpaBo4HoE)

MpyMep 4BYXCTYNEeH4YaToro BUPTyanbHOro nmMmnakropa

C.1 KOHCTPYKUMA N TEXHUYECKNE faHHble

Ha pucyHke C.1 npuBegeH NpUMepABYXCTYNEHYATOr0 BUPTYalbHOTO MMNaKTopa 6e3 BXOAHOTo conna (CM. npunoxxeHue E).
TexHUYecKne faHHble BUPTYaNbHOro MMNaKkTopa npusegeHs B taénuue C.1. laHHbI UMNaKTop SBASIETCS YCTPOICTBOM C
NaMVHapHBIM MOTOKOM C 06LLUYMUN BHYTPEHHUMY NOTEPSIMU Ha CTaAuIo Hiwke 10 %.

T— conno yckopeHus PM10 2 — conno f4na ynaBAuBaHus yacTul, pa3mepom G6onee 10 MKM; 3 — (GUNLTP ANA ynaBAMBaHUsS Yactul,

pa3mepom Gonee 10 MkM. ®Y1; 4 — BcacblBatoww,as Tpy6Ka Ans KpynHbIX Yactuly: 5 — conno yckopenus PM15, 6 — conno gns ynas-

nMBaHWA YacTuy pasmepom oT 2.5 40 10 MKM; 7 — (UAbTPbI ANA ynaBamBaHusa gpaTtumnii yactuy meHee 0 MKM 1 6onee 2.5 MkMm, ®Y2;
8 — BcachlBallWasa Tpy6ka. 9 — ¢huUnbTp TOHKOW OUNCTKM ANA tpakumuy yacTuy MeHee 2.5 Mkm. ®P; 10 — BcacbiBatoujas Tpy6ka.
11— KpenneHne CMEHHOI BXOAHOrO conna (npunoxeHne E>; 12 — kaHan Ans KonbLueBOro notoka. Pv — aunameTp,i. — gnvHa.

PucyHok C.1 — BasoBasi KOHCTPYKLUSA ABYXCTYNEHYaTOro BUPTyaibHOro MMnakropa

Ta6nuuya C.1— TexHuyeckue faHHbie BUPTyasbHOro MmMnakropa

n " Cragus PM)O Cragusa PMr5
apameTp MnaKTop (<» 10 mkm.y* 1) U=25MKM; A 2)
[nnHa ¢ noAcoefNHEHHBIM BXO4HbIM COMNIOM, MM * 248
Avametp, Mm * 70
O6beMHBbIN pacxog npobbl . A/MUH 12.5
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OkoHuaHve Tabnnubl C. 1

Cragua PM,0 Crtagnsa PMZS
Mapamerp Vimna«Top (1= 10 mkm./B (1s 25Mam /8 2)

Yucno conn A 6 6
[nameTp conna yCKOpPeHUs 4acTuy, DO . MM 3.9 1.5
Ovametp conna gnsa ynaBnmBaHus yactuy O ,, MM 51 2.0
PaccTosiHve mMeXay KOHLOM conna YCKOPeHUs YacTul,

¥ Hayasiom conna Ana ynaBiMBaHua 4yactuy, s; . Mv 35 2.5
[invHa conna ycKopeHust 4acTul D . MM 50 4.0
Yucno Ctokca S/50) 0.46 0.49
O6wuii pacxof Ha cTaguto, qv= gra/-N,. M'MUH 12.5 11.5
Mo60ouHbIl pacxog Ha cTaguio. Syuw, = qvu'N,. N/MUH 1.0 1.2
CkKopocTb B connax v,. m/c 2.9 181
Yucno PeliHonbaca B connax yckopenus vactuy, (20 °C.

aTMocdepHbIii BO3ayXx) 750 1800

C.2 Bblibop gnameTpa BXOAHOrO conna

Ha ocHoBaHuu thopmynbl (8), B Tabnuue C.2 NpuBEAEH MPUMEP OTHOLLEHWUS MEXAY CKOPOCTHH OTXOAALLETNO rasa
1 NPUMEHsieMbIM JUaMEeTPOM BXOZHOMO COM/a BUPTYalbHOrO MMMAKTOpa. NoKasaHHbIX Ha pucyHke C.1 u B Tabnuue C.1.

Ta6nunya C.2— OTHOWEHNEe MeXay CKOPOCTbIO OTXOASLLEro rasa u juaMmeTpoM MpYMeEHAEMOro BXOAHOro conna
(BO3AYX B YCNOBUSIX OKPY>KatoLLe cpefbl)

[lnameTp BXOJHOrO conna, Mm Ananasou ckopoctu AvamMeTp BXOJHOrO conna, Mm Ananazou cxopoctu
oTxogsAuiero rasa, m/c oTxoasuero rasa, MC
3 22.7— 32.7 7 4.2—-6.0
35 16.7— 241 8 3.2—4.6
4 12.8— 184 9 25-36
4.5 10,1- 14.6 10 2.0-29
5 8.2— 118 12 1.4—- 2.0
6 5.7-8.2 14 1.0- 15

C.3 KpuBble pa3geneHuns

Ha pucyHke C.2 npuBefeHbl 3KCNEPUMEHTANIbHO ONpejAeneHHble KpuBble pasgeneHus. [jns npoBepKu TOro, 4To cTa-
AUV pa3feneHunst IMNakTopa COOTBETCTBYIOT pacyeTHbIM 3P(EKTUBHOCTSIM pasaeneHus, 6b1av NpoBeeHbI SKCNEPUMEHTbI,
yCTaHOB/NEHHble B NpunoXkeHun H. KpuBble ath(eKTMBHOCTV pasfeneHust yAoBNeTBOPSIOT yCnoBUO, 0603HAYEHHOMY B
Tabnuue 1

C.4 Mpegen 4yBCTBUTENLHOCTH

Mpefgen 4yBCTBUTENBHOCTU B3BELUMBaHWS OTAENbHbIX (PUNLTPOB ((hMALTP TOHKOW OUNCTKM N hUNbTP ANA ynaBnmBaHnsa
yacTuy, BTOpPOW cTaguu pasgeneHwus) coctasnsieT 0,3 M. lMpegen 4yBCTBUTENbHOCTM B3BelmBaHus PM2¢ coctasnset
cooTtBeTcTBeHHO 0.3 Mr. MNpegen 4yBCTBUTENbHOCTU KOHLUEHTpauun ans o6bema npobbl 1 m3coctasnset 0,3 Mr/m3

MockonbKy Ha npefen yyBcTBUTENBHOCTN PM,0 BANSieT ABa He3aBNCMMbIX B3BELLUMBAHUS ((PUAbTP TOHKOM OUNCTKM
1N UALTP ANA ynaBnnMBaHUA vactuy ctagnun PM25). npefen 4yBCTBUTENBLHOCTU NS HErO Bbille 3HayeHus ans PM25u

coctasnsiet 0,4 mr. BBy pacnpoctpaHeHns HeonpeAeneHHOCTM COOTBETCTBYIOLLMI Npejen YyBCTBUTENbHOCTN KOHLLEHT-
paummn gna o6bema npobbl 1 m3cocTtasnsieT 0,4 Mr/m3

C.5 HeonpegeneHHoCTb n3amepeHus

B tabnmuax C.3 un C.4 npuBefeHa cTaHAapTHas HeonpeAeneHHOCTb NapHbIX U3MepPeHWid, BbluMcieHHast no (op-
myne (11). 3Ta cTaHAapTHas HeonpefeneHHOCTb YYWUTbIBAET BAUAHUSA Takux pakTopoB, Kak oT6op npob u gudde-
peHUunanbHoe B3BelUMBaHWe PunbTpa N8 ynaBaMBaHuUA YacTul U nabTpa TOHKOM OUMCTKU.
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Nl — 3hheKTMBHOCTb pasgeneHus. aspoavHamMuyeckuii guameTp, 1— HopmaTtve no TopakanbHoN pakuun. UCO 7708 [1],
2 — HopMaTuB MOBbILLEHHOTO prcka no pecnmpabeneHoi pakumn. CO 7708 [1); a — 6e3 konnaka. 6 — € KOAnakom; ¢ — obpaseL,

PuicyHoK C.2 — TpumMepb! KpyiBbIX 3MEKTVBHOCTU Pa3feneHnsi MHOrocTyrneHYaroro
BUPTYa/IbHOTO MMNIAKTOpa C MHOrOpa3oBbIMM connamm [10J

Ta6nuuya C.3— CraHgapTHas HeonpeAeneHHOCTb NPW NapHbIX U3MEPEHUAX (MeTOJ C Of4HUM onepaTopom)

CraHfapTtHas He- CraHgapTtHas
Yucno c CpegHsia
peaHsAs KOHUEH- onpefeneHHocTb HeonpeaeneHHoCTb
Tvn NpeanpuaTua napHbIX KOHLIEHTpaums
aMepeHii n Tpaumsa PM1e mr/m KOHLeHTpauum PMra. M/n3 KOHLEeHTpauumn
PM,0. mr/v' A- PM2> wmr/vb
KaHan Bbibpoca rasa 7 319 2.1 24 0.4
3aBoj CXuraHma oTxoj0B 3 6.4 0.8 5.8 0.9
KoTen gns coBmMecTHOro
CXXUraHusi Heo6paboTaHHO
Hed TN 1 NPUPOAHOTO rasa 3 3.8 0.6 1.5 0.3

Ta6nuuya C.4— CraHpgapTHas HeonpejeneHHOCTb NPU NapHbIX U3MepeHUaxX (MeToj ¢ AByMS onepaTtopamu)

CraHpapTtHas CraHgapTHas
Yucno napHbIX CpepHsia CpefHss
o HeonpeaeneHHocTb HeonpeAeneHHoCTb
Tvn npeanpusaTUS HamepeHuii KOHLIEHTpaums KOHLieHTpaums
o PMI0 M/NG KOHLeHTpaLumn PM .. M/l KOHLieHTpaummn
PM10 mr/m3 " PM2a. mr/v3
KaHan Bbi6poca rasa 7 51.8 4.4 34 0,6
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Mpunoxxexne D
(cnpaBo4HOE)

BnnsHune konebaHunii Temnepatypbl U cocTaBa OTXOAsLEero rasa Ha uncno PeliHonbaca
Yucno PeiiHonbAca Re, B connax yCKOPeHUsi 4acTull, AuamMeTp KoTopblx paBeH DOJ. BbIYMC/SIOT Mo hopmyne
Re, = y/iV P<wm (D.1)

151 OCHOBHOTIO NOTOKA qV24epes KaHan 4151 KONbLEBOro NoToka (CM. pucyHoOK C. 1) Kaxkaoi ctagum uncno PeliHonbaca
Re”n,B KaHanax s Ko/MbLEBOro NOTOKa BbIYUCAAIOT MO hopMyne

vat\n.i'Danry "Pp/1
i _ (b-2)
[AvameTp KaHana Ans KonbLEBOro notoka dam BblYnUCAsOT No popmyne
_ 4AdTI 3
D.
ann= n(dw1l + fem2? ' (0-3)
MopgctaBnsAsi CKOPOCTb ra3a B KOMbLEBOM KaHane vamJ= N, /Aamu hopmyny (D.3) B popmyny (D.2) nonyyaem
4Ppn-AwH,

Re, (D.4)

+7snrblf *

rge i — wngeHTuduumnpyet dpakuumn yactuy (r=2.5, 10 MKm);
vi— CKOpPOCTb rasa B COMnax yCKOPeHus 4actuy B cragum /;
vsmj CKOpPOCTb rasa B KaHane Ans KonbLieBOro notoka B ctagun i ;

R e .- uucno PeiiHonbAca B ctagum /;
Ppri— MNOTHOCTb rasa B yCNOBUsAX aKCMNyaTaumm;
DOl- AvameTp Comnn yCKOopeHUs YacTul, B cTaguu /(KOHCTaHTa);
AN 3KBUBANEHTHBIN AMaMeTp KOMbLEBbIX KaHaNoB NoToKa (KOHCTaHTa);
n— A4MHaAMMWuYecKas BA3KOCTb rasa npu yCnoBusix aKcnnyarauum;
Agnn KOMblieBasi 061acTb KaHasoB NoTokKa;
Aqnl  BHYTPEHHWIT guamMeTp KaHana ANnsi KofbLEeBoro noroka;
Pann2  HapyXHblii fuaMeTp KaHana Ans Ko/bLeBoro notoka;
QW2i  OCHOBHOIi pacxog rasa 4epes Conio NMnaKkTopa;

4YMCNO cona nMnaktTopa B cTagun r.

Cnepytolnii npymep nokasbiBaeT BAUsSIHNE KonebaHwii Temnepatypbl 1 cocTaBa OTXOASALLEro rasa Ha yuncno Peit-
HoMbfAca. BxogHble faHHble 6b11M NONyYeHbl U3 U3MepeHust oTHoleHNs PM X/PM25Ha NpoMbILLNEHHO YronbHOM 31eKTpo-
CTaHUMN C UMNaKTOpOM, NpVBeAEHHbIM B npunoxeHumn C [20]. 3TK BbIUMCNEHMA NOKa3bIBAKOT, YTO KonebaHus Temneparypbl
OTXOAALLEr0 rasa okasblBatoT Hanbonbluee BANsSHUE Ha Yncno PeliHonbjca. Yucno PeiliHonbfca Re Bbibpoca rasa B conne
YCKOPEHMWS1 YacTuL, HaxXoAMTCA B obnacTn namuHapHoro notoka (100 < Re < 3000). Yucna PeliHonbica B KaHane ans
KO/MbLIEBOr0 NOTOKAa OCTATOYHO HU3KME.

Ta6nuuya D.1— YcnoBus oTXogsLlero rasa u or6opa npo6

CKOpOCTb OTX0AALLEero rasa, M/c 25.6

Yenosus Temnepartypa oTxogsduiero rasa, °C 158
OTXOASALLEr0 [JlaBneHuve oTxogduwero rasa. klMa (mo6ap) 103(1030)

rasa O6bemHas gonsa 02 (cyxoi). % 6.6

O6bemHas gonsa CO2(cyxoi). % 12.8
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OkoHuaHue Tabnuubl D. 1

Ta6numuya D.2— Yucna PeliHonbaca ANs pas3iMyuHbIX KoneGaHuii Temneparypbl OTXOAsLLEro rasa

Ycnosus O6beMHas fons N2 (cyxoit). %
OTX0AAero Co/epyxaHue NapoB BOjbl B OTXOAALLEM rase, I/V3
rasa
O6LWKnii 06bEMHBIV pacxod Npu yCcnoBUAX OTXOAsALLLEro rasa, 1/MuH
06wt 06bEMHBIV pacxod Npu HOpMaibHbIX YCNOBUAX, NI/ MUH
Ycnosusi Pacxog BcacbiBaemoro rasa us conna 15 ynaBavBaHus vactuu ctagum PM10
ot6opa npy HOpMasbHbIX YCAOBUAX FYMUH
npo6

Pacxog BcacbiBaeMoro rasa us conna s ynaBnmBaHusa yactuy, ctagum PM25
npy HopMaJsibHbIX YCNOBUAX, N/MVH

[unamMeTp BXOAHOrO conna, Mm

80.6
56.8

14.3
9.22

0.86

1.08
35

Yucna PeliHonbaca

Kone6aHus Temnepatypbl OTXOAAWErO rasa

aAna 2.5 MKM

Ha 15 K Hxe Temneparypbl OTXOAsLLEro rasa 1297
Ha 10 K Hwke Temneparypbl OTXOAALLEro rasa 1280
Ha 5 K HuKe Temnepartypbl 0TX0AsALEero rasa 1264
HavanbHoe 3HayeHue (431.15 K) 1249
Ha 5 K Bbllwe TemnepaTypbl OTXOAALLEro rasa 1233
Ha 10 K Bbllle TemMnepaTypbl OTXOASLLEro rasa 1218
Ha 15 K BbllLe TemMnepaTypbl OTXOASLLEro rasa 1204

Ta6nuuya D.3— Yucna PeiiHonbaca Ansi pasnuuHoro cogep>xanns C 02 B 0TX0AsLLEM rase

Ta6nuya D.4— Yncna PeiiHonbjica ANsi pasnuyHOro cofepXkaHns napos Bofbl B OTXOASLLEM rase

26

[/151 10 MKM
542
535
528
522
516
509
503

Yucna PeliHonbaca

Kone6anus o6vemHoii gonu CO:

Ans 2.5 MKM

Ha 1.5% o6bemHoi fonun C 0 2 Hke 1241
Ha 1,0 % o6bemHoi onun C 0 2 Hke 1243
Ha 0.5 % o6beMHoit fonn CO0 2 Hke 1246
HauyanbHoe 3HauyeHune (06bemHas fona C02 12.8 %) 1249
Ha 0.5 % o6beMHoi gonun CO0 2 Bbile 1251
Ha 1,0 % o6bemMHoii gonun CO0 2 Bbile 1254
Ha 1,5 % o6bemHoii gonun CO0 2 Bbile 1256

ans 10 UIM
519
520
521
522
523
524
525

Yucna PeliHonbjca

Kone6aHusa 06beMHO fonn napos Bojbl

ANns 2.5 MKM

Ha 1.5 % 06bemMHO JOAn NapoB BOAbl HKe 1256
Ha 1.0 % 06bemMHO JOAN NapoB BOAbl HKE 1253
Ha 0,5 % 06beMHOW ONM NAapOB BOAbl HIDKE 1251
HauyanbHOe 3HayeHune (06beMHas LonsA napoB Boabl 6.6 %) 1249
Ha 0.5 % 06beMHO 01N NapoB BOAbI Bbille 1246
Ha 1.0 % 06beMHO 01N NapoB BOAbI Bbille 1244
Ha 1.5% 06beMHOI 01N NapoB BOAbI Bbille 1241

Ans 10 MKm
525
524
523
522
521
520
519
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MpunoxxeHue E
(cnpaBo4HOE)

BxopgHoe conno

Ha pucyHke E.1 nokasaH npumep AonycTMMOI KOHCTPYKLMU BXOAHOrO conna B cooTBeTcTBUM ¢ UCO 12141 ans
n3mepeHuii obLLero cofep>KaHns Mbiin B AbIMOBON Tpybe C ycTpoiicTBaMW C MNOCKUM (PUALTPOM U ANSi U3MEPEHWiA
MaccoBoli KoHUeHTpaumm PMX/PM25 ¢ MMNakTopoMm. onucaHHbIM B pasgene 6. [lomkHbl 6biTb BbINONHEHbI ClegytoLune
XapaKTepUCTUKMN:

a) ToNWUHa cTeHKM 6 conna BO BXOAHOM OTBEpCTUM: 6 < /12. MuHUMYM 0.8 MMm:

b) AAMHA /C NOCTOAHHBIM BHYTPEHHMM grameTtpom: /2 10 mv;

c) paguyc OKPY>XXHOCTM BXOAHOro conna: rarttlS 0.2 mm;

d) achpekTuBHbIN guameTtp: O~ = danWy+2 re\Wy ;

e) yron pactesopa koHyca: a 5 30°.

30*
5 — TONWMHa CTEHT BXOOHOro conna: I - ANMNHA C nocToAHHbLIM BHYTPEHHUM AnamMeTpoM.
— BHYTPEHHUIT AMaMeTp BXOAHOrO conna. — Paanyc OXpY>KHOCTW BXOAHOTO conna

PucyHOK E.1 — TpumMep BXOAHOrO conna
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Mpunoxexue F
(cnpaBoyHoOe)

Cnucok o6opyaoBaHus

Ta6nnya F1— Mmnakrop n BXOAHble conna

0O6opypoBaHne Tvn W/vinn xapakTeprcTka

VIMnakrop KOppO3VOHHO-CTOKWI MaTepuan, Hanpymep, TUTaH UM HepXKaBetoLLast
cranb. UCO 15510 [3]. L-32

BxogHoe conno ApheKTMBHbIN fuameTp: 0T 3 4o 18 MM (cM. npunoxkeHne E);
Matepuan: TOT Xe. YTO Uy UMMNaKTopa

Ta6nuuya F.2— OGopyfoBaHWe [15 IKCTPAKLUMU U PerynnpoBaHus 06beMHOI0 pacxoga npobbl

O6opyfoBaHvie Tvn W' Xapakrepuctka
mbkasn Tpybka gna rasa —

KpenneHue c 3akpenneHHoW Tpy6Koi mnnm Koppo3noHHo-CTolikuiA matepuan; Ana anvHbl 6onee 1 m moryt
CTep)KHeM [N51 HacTPOWKW BUPTYaNbHOro UM- 6biTb HEOGXOANMbI AOCTATOYHO YCTOMUMBAs KpenexHas Tpy6ka unu
nakropa CTEPXKEHb

YnoButenb KOHAeHcata B 3aBMCKMOCTU OT CBOWCTB ra3a MOXeT 6bITb HEO6X0AUM YN0BU-
TeNb KOHAeHcaTa, YTobbl n3bexarb Nioboro HaTekaHns KoHaeHcata B
n3MepsieMbI PUNbLTP; NP HEOGXOAMMOCTU LOMNXKHO 6bITb 06€CNEYEHO
HarpeBaHvie NNy oxnadkAeHvie ynoButenst KoHgeHcara

CylunnbHasa KoNoHKa KonoHka, 3anonHeHHas Bnaronornotutenem

BcacblBatoLLiee ycTpoiicTBO YCTPOWCTBO, HanpMmep, KOPPO3MOHHO-CTOWKMWIA ra3oHenpoHuLae-
MbIii HACOC C 3alMTHBIM (UALTPOM U MUHUMabHON nogadeii 2 M4
(npw 400 rMa B 06n1acTn BcacbIiBaHWS)

Mpu6op AN n3mepeHns obbema rasa Mpn6op, Hanpumep, OANH C HOMUHATbHOW MOLLHOCTbIO 3 M3/4 1
fiBa C HOMVHa/IbHBIMW MOLLHOCTAMK 1 M3/Y

Pacxogomep npo6bI rasa Hanpumep, porameTtp

Mpu6op ANa n3MepeHns Temneparypsbl Mpu6op Ans N3MepeHusi Temneparypbl NOToKa nNpobbl rasa

Mpu6op AN N3MepeHns gaBneHns Mpu6op AN n3mepeHns aTMoCcepPHOro gaBneHUs Ha MecTe
n3mepeHus

Mpn6op ANA n3mMepeHns faBneHUs B ra3oxo- Mpnbop ANA N3MepeHNs CTaTUHECKOro AaBneHUs B ra3zoxoge um

[ile 1 pacxofomep rasa cTaTM4YecKoro nepenaja faBneHus Mexay faBneHnem B ToUke nsme-

peHust N aTMOCEPHBIM JABNEHMEM HA MecTe U3MEPEHUsI
Mpu6op AN U3IMEPEHUsT BPEMEHM -

Bbikntouartenb U pacnpepenutenbHble Kna- Bbiknto4yarenb 1 pacnpegenutesibHble KnanaHbl 1A peryimposa-
naHbl HUWA NOTOKa NpPo6bI rasa

Ta6nuuya F.3— O6GopynoBaHWe 45l U3MEPEHUsi CKOPOCTY rasa, cocTaBa rasa v CTaH4apTHbIX BeIUUMH

O6opynosaHvie Tvn TUNW XapaKTePUCTUKA
MNMpu6op ANA N3MepeHns CKOpoCTH rasa Mpnbop, Hanpumep, Tpybka MTo ¢ MMKPOMaHOMETPOM
[a3oBble aHanM3aTopbl [a3oBble aHanm3aropsbl 4ns onpegenedns COr un 0 2B OTXo-
aswem rase
Mpu6op Ans n3mepeHns Temneparypbl Mpu6op Ana n3mepeHns Temneparypbl OTXOAALLEro rasa
Mprbop fnA N3MepeHNsa Coaep KaHns Napos Bofbl MNpu6bop AN N3MepeHus cogepxxkaHus napos BOfbl OTXOAS-
iero rasa
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Ta6nunya F4— TNpuHagneXHOCTN 4NS NpeABapuUTENbHON 1 nocnegytolleli obpaboTku B nabopartopum

O6opyaosaHne Tun W/vnn xapakrepucTvika

Becbl Bechbl, Hanpumep, ¢ ananasoHoM umepeHuii: 60 . ¢ LieHoli fene-
Husa: 0.01 mr

CyLunbHbIN WKad —
EMKOCTb /11 TPAHCMOPTMPOBaHUS EMKOCTb A1l TPAHCMOPTUPOBAHUSI N3MEPSIEMbIX PUNLTPOB

Harpesartenb, Npu HEOGXOAMMOCTU HarpeBatenb 4Nl HarpeBaHvsi BCETO MMMNaKTopa

Ta6nnya F.5— Pabouve matepuanbl

O6opyaoBaHvie Tvn W/vinn XapakTepucTvka
Mnocknin punbTp Martepuan u3 KBapLeBOro Bo/lOKHa
OcywimTens OcywimnTenb, Hanpumep, cunnKaresb C LBETOBbIM MHANKATOPOM
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MpunoxkeHune G
(cnpaBo4Hoe)

OnpepgeneHne npegcraBuUTeNbHON TouKM oT60pa NPo6

OnpegensioT NpeAcTaBUTeNbHYIO TOUKy 0T60pa NPo6 B M3MepUTeNbHOW MNOCKOCTU U3MepuTensHol cetku. MMo-
CKOJ/IbKY M3MepsieMast BENMUMHA TalkKe N3MEHSIETCS BO BPEMEHU U3-3a Bapuauuii B NpoLecce, fOMKHbI 6bITb NMPOBeeHbI
[OMNONHUTEbHbIE NapanienbHbie U3MepPeHUsi C HE3aBUCUMON N3MEpPUTENbHOWM CUCTEMON B (PUKCMPOBAHHOW TOUKe B 13-
MEpUTE/LHOI Cexumm.

NMpumevaHnsa

1 PacnpefgeneHune nsMepsieMoii BeNnymHbl B OTXOAALLLEM rase MOXeT 6bITb HEOAHOPOAHBIM, JaXKe NPY OAHOPOAHOM
pacnpefeneHnn CKopocTy OTXOAALLEro rasa.

2 OHOPOJHOCTb U3MepPSEMOli BENNUVHBI MOXET ObIThb NOKa3aHa ANA paccmarpyBaeMoil nsMepsemMoi BennynHbl
UM 3aMeLlaloLero napamertpa, Hanpumep, HempepbIBHO U3MepsieMas Temneparypa uan pacnpejeneHue kucnopoga B
NN0CKOCTU U3MEPEHNA.

[Ons onpegeneHus npegcTaBUTeNbHO TOUKM 0TGOpa NPO6 B NIOCKOCTV U3MEPEHUs fOMKHA 6bITb NPUMEHeHa cne-
ayrouas metoguka:
a) onpepgensitoT TouKy oT60pa NPo6 ANA NPoBejeHUst U3MEePEHWIi B CeTKe B COOTBETCTBUM ¢ UCO 12141;

MpumMmeuyaHune — COOTBETCTBYIOLLME TPEBOBAHUS UAEHTUYHBI TPEGOBAHUAM, NPUBEAEHHbIM B EH 15259 [9].

b) ycTaHaBIMBaIOT 30H[ U3MeEpPUTENbHON CUCTEMbI 4N NPOBEJEeHNA N3MepeHuii B ceTke;

C) ycTaHaBnMBaloT 30H[ HE3aBUCUMOW N3MEPUTENbHON CUCTEMBI (CPaBHUTENbHOE U3MepPEeHUe) B (hMKCMPOBAHHOWA
TOYKEe B U3MEPUTENBHOI CeKLum;

d) perynvpytoT noTok npobbl B 06enx cuctemax, 4Tobbl NONYUYNTh OAVHAKOBOE BPEMS OTKNNKA;

€) BbINOMHAIT U3MEepeHns B CeTKe 1 NapannenbHo N3MepeHnst B hMKCMPOBaHHO TOUKE B U3MePUTENbHOI cekumn,
CO BpemMeHeM 0T6opa npo6, COCTaBNAOLMM, N0 KpaliHeil Mepe, YeTbipe BPpEMEHW OTKINKA N3MepuUTeNbHON CUCTEMbI, HO
He MeHee 3 MVH ANs1 KaxKaoli Touku oT6opa npoo;

NMpumevaHus

1 CornacHo NCO 14956 [2] Bpemsi oT60pa Npob B KadKAoW TOUKE COCTaBNAET YeTbipe BPEMEHW OTKIMKA ANA AUHA-
MUYECKIMX npoueccoB 1 10 BpeMeH OTKINKa AN BbICOKO AVMHAMUYECKUX NPOLECCOB.

2 Ecnv HabnoAaTCa 3HauuTeNbHble Bapuauuy B DaKTMYECKOM CTaHAAPTHOM 3HAYeHU BO BPEMEHU, TO HEOAHO-
POAHOCTb HEBO3MOXKHO OT/IMUUTL OT 3(h(HEKTOB, BO3HMKAOLWMX 13-3a Bapvauuii npouecca. Noatomy ycnosus npouecca
npu NPoBefeHNN U3MEPEHMUI B CETKE JO/MKHbI 6bITb MaKCMMa/IbHO CTabuNbHbI BO BPEMEHMU.

f) perncTpupytoT ans Kaxgow Toukm otbéopa nNpob /daktnyeckoe 3HayveHne yI2m n3mepeHus B ceTke 1 3HaveHue
YrnT cpaBHUTENBLHOrO N3MEPEHs;
[) BbIUMCNSIOT AN151 KaXKAOW TOUKM 0TGopa Npo6 i oTHOLWEHME T no hopmyne

Y-0-m
1= . (G.1)

Vi.ro/

rae y/)ntf— cakTtuyeckoe r-toe 3HaueHWe Npy NPoBeAeHNN n3MepeHuii B CETKe;
yInt(— cTaHgapTHoe HTOe 3HayeHue, 3MepeHHoe B PUKCMPOBAHHOW Touke,
h) BbIUMCAAIOT cpeAHee 3HavyeHne I OTHOLLIEeHUs i, o opmyne

N

(G2

rae N — uuncno Bcex Touek oT6opa npob;
I(— He OTHOLIEHWE MPU NPOBEAEHUN U3MEPEHUIA B CETKE:

r — HOMep Toukn oT6opa npob.

Touka CeTKU C OTHOLUeHUeM f(. Hanbonee GAN3KMM K CpefHEMY 3HAYEHUIO OTHOLLUEHMWS T. MPEeAnonoXUTenbHo
ABNAeTCA NpefcTaBUTENbHON TOUKOI 0T60pa Npob.
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Mpunoxxexve H
(cnpaBo4yHOe)

reHepupoBaHue CTaHAAPTHOTO aapo30/a ANA KanmbpoBKu
BMPTyanbHOro MMnakropa

H.1 O6wune nonoxeHus

KannépoBka Heobxoguma Ansi rapaHTUN COXpaHeHWs XapakKTepUCTUK MPOCKOKa ABYXCTYNeHYaToro BMpTyaibHOro
nMnakTopa. [lns KaambpoBKM AOMKHbI ObITb NCMOMb30BaHbl COOTBETCTBYHOLLME a3p030/bHble reHepatopbl NPy MOMOLL
MeXaHNYeCKOi aHeprun nnn aneKTpoaHeprum [Hanpumep, BUGPaLMOHHBIN aspo30nbHbIli reHepaTtop ¢ otBepcTmem (BAT),
pacnbinutenuv]. lanee npvBefeHbl NpUMepPbl METOL0B reHepupoBaHUsa asapo30/eid, COCTOALNX U3 ONEUHOBOM KUCNOTbI,
nonuctmponbHoro natekca (MCJ/) n cTeknAHHbIX chep ¢ guameTpom oT 140 20 MKMm.

H.2 BAT meTog

Lns reHeprpoBaHKsa YacTuL, a3po30.s AnamMmeTpoM oT 140 20 MKM. UX FreHepUpYHOT U3 KUAKOro pacTBopa 01eMHOBOM
KWUCNOTbl, MEYEHHO YPaHMHOM. C UICNONb30BaHMEM BNOPALMOHHOIO a3po30/bHOr0 reHepaTopa ¢ oteepctrem ([10] — [12]).
leHepupoBaHHble a3apo30/K pa3dbaBnAloT OTUNLTPOBAHHBLIM BO3yXOM U HENTpanu3ytoT nepef BBeAeHWEM B UMMaKTOP.
Copgep>kaHue ypaHuHa N3MepstoT C Ucnonb3oBaHnem ayopomerpa.

H.3 MeTog pacnbineHus
H.3.1 MoAUCTUPONLHLINA NaTekc

L ns pacnbineHns cycneH3nn, Cofeprkalliein jeMUHepaiM30BaHHy BOAY U chepbl MONNCTUPONLHOIO natekca, UCnofb-
3yl0T MHEBMATUYECKUA pacnbinntenb. eHepupoBaHHble YacTuubl MCJ/1 BBOAAT B kaMepy BMecTMMocTbto 10 1 un pas-
6aBnsAOT CYXM M OTOUNLTPOBaAHHBLIM BO34yXOM Nepej BBeAeHNeM B UMNAKTOp. ATOT MeTO/ MOAXOANT AN reHepupoBaHns
yacTuly a3po30ns guamMmeTpoM B guana3oHe oT 1.8 1o 4.6 mkm [13]. Yactuubl MC/1 B npegenax 3Toro gnanasoHa Takoke
MOryT 6bITb CreHepuypoBaHbl C UCNonb30BaHMeM MeToga BAT [13].

H.3.2 Chepbl u3 crekna

Pacnbiimtenb Takke MOXeT 6biTb UCMOAb30BaH ANl CO34aHusl aspo3oneil U3 BOAHOM CycneH3uu MnofbixX uiu
3anosHeHHbIX CTEKNSHHBIX cdep [14]. HOMUHaNbHBI AMana3oH pasmMepoB MOMbIX U 3aN0SHEHHbIX CTEKSHHbIX chep
cocTaBasieT 0T 2 MKM 0 20 MkM 1 OT 3 o 10 MKM COOTBETCTBEHHO. CTEK/siHHbIE cihepuyeckue 4actuibl Maccoi 1,0 r
1 200 cMJ AUCTUNNIMPOBAHHO BOAbI HEMPEPLIBHO NEPEMELLINBAIOT MAarHUTHOM MELLIAIKO 1 PACTbINAIOT C UCTIONb30BaHUEM
YCTPOICTBA, CO34atOLLErO faBNeHre, 3aTeM BbICYLLMBAIOT U pa36aB/sitoT CyxXMM BO3[yXOM OKPY>KatoLLel cpedbl 6e3 yacTul,
nepef BBeJEHUEM B VIMMAKTOP.
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MpunoxexHne JA
(cnpaBo4HOE)

CBefileHNsA 0 COOTBETCTBUWN CChINOYHbIX MEXAYyHapoAHbIX CTaHLAPTOB HauWOHaNbHbLIM CTaHjapTam

Ta6nuuya [JA.1

0O603HaYeHNe CCbINOYHOrO CreneHb 0O603HaYeHne 1 HauMeHOBaHVe COOTBETCTBYIOLLIErO
MeXyHapoAHOIO CTaHAapTa COOTBETCTBUS HaLMOHaNbHOO CTaHfapTa
1SO 12141 — =

*COOTBETCTBYHO LU HAUMOHANbHBIN CTAHAAPT OTCYTCTBYET.
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