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MNpepgncnoBne

1 NOArOTOBNEH O6uwepoccuiickoli obwecTBEHHOI opraHm3aumnein «Accounaums NHXeHepoB Mo KOH-
Tpon MukposarpssHeHuin» (ACUHKOM) Ha ocHOBe COGCTBEHHOrO MepeBOfa Ha PYCCKUil S3bIK CTaHAapTa,
yKa3aHHOro B NyHKTe 4

2 BHECEH TexHu4eckMm KOMUTETOM No cTaHgapTusauum TK 184 «O6ecnevyeHne NPOMbILISIEHHON
YNCTOThI»

3 YTBEPX/JEH W BBEJEH B OEWCTBWE T[pukazom ®degepansHOro areHTCTea M0 TEXHUYECKOMY
perynupoBaHuio 1 meTtposiorum ot 15 mad 2024 r. Ne 605-ct

4 HacToswuii cTaHfapT WAEHTUYEH MeXAyHapoaHoMy cTaHaapTy WCO 29463-2:2011 «Bbicokoad-
hekTUBHbIE (PUNLTPLI U PUNBLTPYIOLWME MaTepuansl ANA yaaneHusa yactuy 13 sosgyxa. Yactb 2. MNonyyeHune
aspo30/iei, ucnoiTatesnibHoe 060pyaoBaHMe 1 cTaTUCcTUKa cyeta vyactuy» (ISO 29463-2:2011 «High-efficiency
filters and filter media for removing particles in air — Part 2: Aerosol production, measuring equipment and
particle-counting statistics», IDT).

MexayHapoaHblli cTaHaapT pa3paboTaH TexHuyeckum komuteTom TK 142 «O60pypoBaHne ANA OYMCT-
KN BO3A4yXa W Apyrux rasos» MexayHapoAHOW opraHusauuy no ctaHgaptusauunn (MCO).

Mpn NpuMeHeHWN HaCcToALWEro ctaHgapTa PeKoMeHAYeTCs UCMONb30BaTb BMECTO CCbINTOYHbLIX MeXAy-
HapOAHbIX CTaHAAPTOB COOTBETCTBYIOLWME VM HAUWOHA/bHbIE CTAHAAPThI, CBEAEHUA O KOTOPbIX NPUBEAEHbI B
LONOJIHUTENbHOM npunoxeHun OA.

JlononHuTenbHble NpUMeEYaHna B TEKCTE cTaHgapTa, BblAe/IeHHble KypCUBOM, NMPUBEAEHb! A5 NOsICHEe-
HWS TekcTa opuruHana

5 BSAMEH TOCT P EH 1822-2—2012

MpaBuna NpUMeEHeHNA HACTOAWEro cTaHjapTa YCTaHOB/IeHbl B cTaTbe 26 ®PefepasibHOro 3akoHa
0T 29 mwoHa 2015 r. Ne 162-®3 «O cTaHgapTusauuum B Poccuiickon depepauyumn». MHdopmaynsa ob ns-
MEHEeHMAX K HACT OALLEeMY CTaHgapTy Ny6nMkyeTCcsa B eXerogHom (No cocTOSAHUIO Ha 1aHBapa TeKywero
roga) nHpopmaymoHHOM ykasaTene «HaunoHanbHble CTaH4apThi», a ouunaibHbll TEKCT W3MEHEeHWi
N NONpaBOK — B eXeMecA4YHOM WMH(opMaLMOHHOM yKasaTene «HauuoHanbHble cTaHgapThbi». B cnyyae
nepecMoTpa (3aMeHbl) UK OTMeHbl HACTOALWEro cTaHjapTa CoOOTBETCTBYWLWee YyBeJoMNeHne oyneT
ony6/IMKOBaHO B 6GaMXallleM BbINMYyCKE €XeMeCsYHOro WHMOPMAaLMOHHOI0o ykKaszaTensa «HauuoHanbHble
cTaHgapTbl». CooTBeTCTBYyLWas nHpopmauusa, ysegjomMmaeHne MU TEKCThl pasMeLlalnTCcsd Takke B UH-
hopmaLnoHHON cucTeme 06LLEero NoNb30BaHNAa — Ha oduunanbLHoOM caliTe PefepanbHOro areHTCcTBa no
T EeXHUYeCKOMY perynmpoBaHunto n meTponorum B ceTn NHTepHeT (Www.rst.gov.ru)

© IS0, 2011
© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTusaumm», 2024

HacTosAwmnii ctaHAapT He MOXeT OblTb MOSTHOCTHLI WM YACTUYHO BOCMNPOM3BEAEH, TUPAXUPOBAH U pac-

nMpocTpaHeH B kauyecTBe odyuuuManbHOro usgavus 6e3 paspeweHuss defepasibHOrO areHTCTBa MO TexHuue-
CKOMY PerympoBaHuio 1 MeTposiorum


https://www.mosexp.ru
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BBepgeHne

CtaHpgapTtbel ICO 29463 (BCe 4yacTu) nosyyeHbl U3 ctaHgaptoB EH 1822 (Bce yacTtu) c psgoMm usme-
HeHuWii, oTpaxalwLmnx no3mymio cTpaH, He BxoaAwmx B EC. OHn cogepxart TpeboBaHus, hyHaameHTanbHble
NPUHUUNBI UCNbITAHUA U MapKUPOBKN AN BbICOKOI( A EKTUBHbIX (DUILTPOB OYUCTKM BO3AyXa OT YacTul C
aphekTMBHOCTLIO OT 95 % A0 99,999995 %, KOTOpPbIE MOTYT UCMONbL30BaTLCA AN Knaccudukaymm unbTpos
B LesioM, NMb0 Mo cornaweHntio Mexay noctasLUMKOM U Nosib3oBaTesieMm.

CrtaHpgapTtel MCO 29463 (Bce yacTu) npegycmaTpuBaloT OLEeHKY 3P(PeKTUBHOCTU BCexX (PUIbTPOB Ha
OCHOBE cyeTa 4yacTul, C UCMNOIb30BaHNEM XUAKUX UK (Kak anbTepHaTusa) TBEPLbIX KOHTPOJ/IbHbLIX asapo30nel,
4YTO NO3BOJIAET BbINOMHATL CTAHAAPTHYIO Knaccudukaumno uibTPOB Kak Mo UHTErpasbHON, Tak 1 No noKasb-
HO 3 (PEKTUBHOCTM, YTO O6LIYHO MOKpPbIBAET 60/ILWIMHCTBO TPpe60BaHWA B pa3/iIMyHbiXx 061acTAX NpUMeHe-
Hua. Otnnune NCO 29463 (BCe yacTu) OT APYrMX HaLMOHaNbHbIX CTaHA4APTOB 3ak/loyaeTca B meTodax onpe-
JeneHna uHTerpanbHoin apdpekTnBHoCTU. BMecTo oueHkn ahphekTUBHOCTM NO MACCOBOW KOHLEHTpauunm nam
06LMX KOHUEeHTpaLuii 3T MeToAbl OCHOBAaHbI Ha CYeTe YacTul B TOUke ¢ Hanbonbwmm npockokom (MPPS —
Most Particle Penetrating Size), koTopas 4151 MUKPOCTEKNOBOMIOKHUCTLIX (OUNBLTPOB COCTaBMSET NPUMEPHO OT
0,12 o 0,25 MKM. DTOT MeTof TakKXe NO3BOJIAEeT UCMbITbIBATb CBEPXBbICOKOI((PEKTUBHbIE (PUBTPbI OUUCTKK
BO3JyXa CO CBEPXHWU3KMUM MPOCKOKOM, YTO He [OCTUrasiocb MNPy MCNOJIb30BaHUN MPEXHUX MEeTOA0B KOHTPO-
NA 13-3a UX HEeAO0CTaTOYHON 4YyBCTBUTENbHOCTW. [NA MemO6paHHbIX (PUILTPOB AelicTByeT Apyroe npasuso
(cm. NCO 29463-5:2011, npunoxeHne B). HecMoTpsA Ha TO, UTO He NMPUBOAATCA 3KBMBA/SIEHTHble MeToAbl UC-
NbITAHUA 3apsHXXEHHbIX (PUALTPOB, NOPSAA0K obpauieHns ¢ aTumn cpunbTpamu npmueegeH B MCO 29463-5:2011,
npunoxexHne C. CneumnanbHble TpebOBaHMA K MeTO4aM UCMbITAHUA, UX NEPUOLAUYHOCTU U BEAEHWNIO NPOTOKO-
NI0B MOryT 6bITb COrlacoBaHbl MexXAy NOCTaBLLMKOM W 3aka3uyukom. [ns dmabTpoB C MeHblleill ahdekTms-
HOCTbl (rpynna H) MOryT NpMMeEHSATbCA anbTepHaTUBHblE MeToAbl uUcnbiTaHui no NCO 29463-4:2011, npwu-
noxeHune A, C 3akn04yeHneM cneuynasnbHOro corfaweHns Mexzay NocTasBLiMKOM W 3aKa3yMKOM U TOJIbKO Npu
YCNOBUM yKa3aHUA Ha 3TO B Mapkuposke cunbTpa cornacHo MCO 29463-4:2011, npunoxeHue A.

OTnnymem ctaHgaptoB MCO 29463 (Bce yacTu) OT OpYrux MeTOoAO0B SABNAETCA, Hanpumep, TO, 4TO
Apyrve MeToAbl OCHOBaHbl Ha OMpejeneHnMn o6Lei KOHLEHTPauuMnm aspo30/ibHbIX YacTul, a He WHAMBMAY-
anbHbIX YacTuy. KpaTkoe onucaHume 3TUX MeTOL0B CO CCbl/IKAMW Ha COOTBETCTBYHWOLWME cTaHAapTbl 4aHo B
NCO 29463-5:2011, npunoxeHune A.

MpumevyaHne — B Poccuiickoin depepauyun geiicTeyeT ¢ 1990-x rogos knaccudmkaums BbICOKOIhdeEK-
TUBHbIX (PUbTPOB OUMCTKM Bo3ayxa EPA, HEPA n ULPA (E10-E12, H13, H14, U15-U17), Takxe Kak 1 B EBpocotose.

NCO 29463-1 ycTaHaBMBaeT OT/IMUALLYOCA OT 3TOro Knaccudmkaunio ounbTPOB, YTO HE NMPUHATO HU B
EBpone, H1 B Poccuu. B cBA3u ¢ 3Tum B EBpone NpuHAT cTaHaapT EH 1822-1:2019, naeHTWYHbI NepeBos KOToporo
BBeAeH B Poccun B kavecTBe TOCT P 71176—2023. 3T0 obecneunBaeT ygo6CcTBO B paboTe U egnHoe NOoHVMaHue
nponssognTeneii unbTPOB, MOHTaXHbIX OpraHM3auuii, cnbliTaTesnen n Nob3oBaTene.

O6nacTb NpMMeHeHus cTaHgapToB MICO 29463-2, NCO 29463-3, ICO 29463-4 n NICO 29463-5 orpaHunyeHa
NPenMyLLLeCTBEHHO UCNbITAaHNAMN PUIbTPOB X MPOU3BOAUTENSAMMU.

B cBA31 C 3TUM B HAaCTOSAILLIEM CTaHfapTe coxpaHeHbl 0603HaYeHNA UILTPOB B COOTBETCTBUM C OpUrnHana-
My, Tabnumua conocTas/eHnsi 0603HaveHnin npmueegeHa B FOCT P 71176—2023.
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HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

BbICOKO3®DEKTUBHBIE ®UNLTPLI N ®UILTPYIOLWWE MATEPUANBI
ANA YAANEHUSA YACTUL, U3 BO3AYXA

YacTb 2

MonyyeHne a3pos3osieit, ucnolTaTtesibHOe 0GopyaoOBaHUe U CTAaTUCTMKA cyeTa YyacTul,

High-efficiency filters and filter media for removing particles in air. Part 2. Aerosol production, measuring equipment,
particle counting statistics

Jata BBegeHusa — 2025—01—01

1 O6nacTtb NPUMEHEHNA

HacTosawmii ctaHgapT ycTaHaBAnMBaeT TpebOBaHMA K TeHepMpoOBaHUI0 aspo30sieil n 060pyaoBaHNIO A8
UCMbITAHNA BbICOKOI PEKTUBHBIX (PUNLTPOB N PUALTPYOLWMX MaTepunasnoB no NCO 29463-3, NCO 29463-4
n NCO 29463-5, a Takke faeT CTaTUCTUUYECKYHD OCHOBY O/19 cyeTa yacTul npu Masiom 4yucne obHapyxXeH-
HblIX YyacTuy. Ero npumeHeHne npegycmMoTpeHo coBmMecTHO ¢ MCO 29463-1, NCO 29463-3, MCO 29463-4 u
NCO 29463-5.

2 HopmaTuBHbIe CCbI/IKN

B HacToseM cTaHgapTe UCnonb30BaHbl HOPMATUBHbIE CCbIJIKM Ha criefylowme ctaHfgapTbl [Ana gatu-
pOBaHHbIX CCbIZIOK NPUMEHAIOT TONbKO YKa3aHHOe M3faHune CCbIJIOYHOro ctaHaapTta, ANA HeJaTUpoBaHHbIX —
nocnegHee nlgaHue (Bknw4vas Bce U3MeHeHUsn)].

ISO 29463-1, High-efficiency filters and filter media for removing particles in air — Part 1: Classification,
performance, testing and marking (BbicokoaddekTuBHble UNbTPbl 04MCTKM Bo3gyxa EPA, HEPA n ULPA.
YacTtb 1. Knaccudunkaums, metoabl UCMbITAHWA, MapKnpPOBKa)

ISO 29463-3, High efficiency filters and filter media for removing particles in air — Part 3: Testing flat
sheet filter media (BbicokoadhekTnBHbIe (PUNLTPLI OUUCTKU BO3Ayxa W PuUNbTpylOWmMe martepuansl Ana yaa-
neHus yactuy n3 Bosgyxa. Hacte 3. McnbiTaHnss NA0OCKOro ubTpyoLWwero marepuana)

ISO 29463-4:2011, High efficiency filters and filter media for removing particles in air — Part 4: Test
method for determining the leakage of the filter element — Scan method [BbicokoadhpekTuBHble PUALTPLI
OUYNCTKM BO3gyxa v UAbTpyoLWwme Matepuansl A8 yaaneHns yactuy us sosgyxa. Hacte 4. Metog vcnbelTaHuii
PUNbTPYOLWMX 3IEMEHTOB Ha yTeuky (MeTog CKaHupoBaHus)]

ISO 29463-5:2011*, High efficiency filters and filter media for removing particles in air — Part 5: Test
method for filter element (BbicokoathdpekTUBHbIE PUALTPLI OUYNCTKM BO3AyXa U OUNbTpyOLWmMe Mmatepuansl ons
ypaneHus yactuy u3 sosgyxa. Yactb 5. MeTtofbl ucnbiTaHuii OUAbTPYOLWMNX 3/1IEMEHTOB)

ISO 29464, Cleaning of air and other gases — Terminology (OuncTka BOo3ayxa u Apyrux rasos. Tepmu-
HO/10rns)

3ameHeH Ha ISO 29463-5:2022. OpgHako A1 0AHO3HAYHOrO COGMI0AEHNs TPeBOBaHNS HACTOSLLEro CTaHdapTa,
BbIPaXXEHHOrO B AAaTUPOBaHHON CCbISIKE, PEKOMEHAYETCS UCNO/1b30BaTb TO/IbKO YKa3aHHOE B 3TOW CCbISIKE M3AaHue.

M3pgaHune odmumnanbHoe
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3 TepMuHbI U onpeaesnieHns

B HacTofAwem cTtaHfapTe npuMeHeHbl TepMUHbl 1 onpegenedna no NCO 29463-1, NCO 29464, a Takxe
cnegywLWwmini TEPMUH C COOTBETCTBYIOLWNM ONpeaesieHneM:

31 3 hekTUBHOCTbL cyeTa (counting efficiency): OTHoWweHMe yncna yacTul onpefeseHHoro pasme-
pa B aHanu3Mpyemom MnoToke BO3A4yXa K YMC/y YacTul B n3MepseMoM O06bemMe M NOCUUTAHHbIX CYETYUKOM
yactuu,.

MpumMep - OTHOLLEHWE NOJTyYEHHOW KOHLEH T paLMm K AeiCTBUTe/IbHOM KOHLEHTpauum aspo3orsisi.

MpumeuyaHne — IDPEPEKTMBHOCTL CUeTA 3aBUCUT OT pasMepa YacTWl, W CYLLECTBEHHO CHUXKAEeTCs BOGN3N
HWKHero npegena 06HapyXeHUsi cHeTumnka YacTu,

4 TonyyeHne aspo3osen

Mpn KOHTpoNe (PunbTPOB B KAYEeCTBE ITA/IOHHOr0 MeToAa KOHTPO/S cnefyeT MCNnosib30BaTb KOHTPO/b-
HbIli @3p030/b C XUAKMMK vyactuuamu no MCO 29463-1. B kavyecTBe anbTepPHATMBHOIO MeToAda A8 KOHTpPONs
NnokanbHOW 3P eKTUBHOCTM (TECT Ha MPOCKOK) MOXET 6blTb MCMNO/Ib30BaH a3p030/b C TBEPAbIMU YacTuLamm
(PSL, cm. MICO 29463-4:2011, npunoxeHnue E).

Mpy KOHTpoNe cBepXxBblCOKOA(PEKTUBHbLIX punbTpos (MCO 65 U un Bblwe) cnegyeT ncnonb3oBatb Me-
TOAbl TEHEPUPOBAHNSA a3pP030/1eil C BbICOKOW Npoun3BoAuTeNnbHOCTLIO (0T KO 10 go 1011l c-1), 4To6bLlI 06ecneynTb
CTaTUCTMYECKN 3HAYMMble faHHble nocne punbTpa.

CnepyeT npefyCcMOTPeTb BO3MOXHOCTb M3MEHEHUS CPeAHero gnamMeTpa yacTuy, a3po3osieil nytem pe-
rynupoBaHusa napameTpoOB reHepartopa aspo30/eil Tak, 4To6bl guameTp 6bi1 paBeH Touke MPPS. KoHueHTpa-
uusa n pacnpefesieHue pasmepoB 4YacTuy, reHepupyembix aspo30seil AO/DKHbI OcTaBaTbCA HEW3MEHHbIMU B
TeyeHne BCero BPeMEHW KOHTPOIA.

4.1 MaTepwuan gns nosiydyeHus aspo3osien

Ans aTanoHHOro MeToAa MaTepuasnioMm AN TeHepMpoBaHUA aspo30sieil ABAAeTCS XUAKOCTb C AaBEHU-
€M NapoB HACTO/IbKO HW3KMM MpU LaHHOW TemnepaTtype BO34yxa, YTO pasMep nosiydyaemblx kanesek He n3mMe-
HAETCS 3HAYWUTEsIbHO M3-3a NCMApPEeHUs B TeUeHWEe BPEMEHU KOHTPONS (HECKONbKUX CEKYHA).

K BO3MOXHbIM Matepuanam OTHOCATCSH:

- DEHS;

- PAO;

- napacMHOBOE Mac/i0 HU3KOI BA3KOCTU.

[aHHbI nepeyeHb He SIBASETCS MCUYEPMbIBAIOLLUM.

Hanbonee KpUTUYECKMMMK CBOMCTBAMM Matepuana s TeHEPMpPOBaHUSA a3po30neil ABNATCA:

- MHOEeKC pedpakunu;

- flaBfieHne napos;

- N/I0THOCTb,

KOTOpble He AO/DKHbI CAUWKOM OT/INYATbCA OT 3HAuYeHWli, NPUBEEHHbIX ANA YKa3aHHbIX TpeX mMaTepuasnos B
Tabnvue 1.

Mpy obpalieHnn ¢ 3TUMU MaTepuanamu cnegyeT BbINOMHATbL MPUHATbHIE CTaHA4ApTHbIEe Mepbl 6e3onac-
HoCcTM paboTbl B nabopatopumn. 1o ob6ecneynBaeTcss NPUMEHEHMEM BbITAXHbIX CUCTEM U repMeTUYHbIX A4/
aspos3o/ieil cucteM BO34YXOBOAOB Tak, YTOOGbl He AOMYCTUTb BAbIXAHUA KOHTPOJIbHOTO aspo3ons. MNpu BO3-
HUKHOBEHMUW COMHEHWI cneayeT pykoBOACTBOBaTbCS TpeboBaHUAMM Kk 6e30nacHOCTU paboTbl C COOTBETCTBY-
OWUMN MaTepranamm.
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Ta6nunya 1— MNapaMeTpbl MaTepUasioB AJjisi reHEpPMPOBaHUS aspo3osieit npu Temnepatype 20 °C

HanmeHoBaHue

Xumunueckoe 0603HaveHne

HanmeHoBaHue
MnoTHOCTb, Kr/M3
Touka nnasnexus, K
Touka kunenus, K
Touka BocnnameHeHus, K

[asnexnne napos npu
Temneparype 293 K, klNa

LnHamunuyeckasi BA3KOCTb,
Kr/M-C

KvHematunyeckasi BSI3KOCTb,
Mm2/c

VHgekc pedpakuun/anvtHa
BOJ/THbI, HM

DEHS

Buc-(2-aTnnrekcun)osbliit
3thup cebayMHOBONA
KMCNoTbl (Hanpuwep,

CAS 122-62-3)

OuvatunrekcuncebauuyHar
912
225
529
>473

1,9 <0,1 klMa npn 423 K

Ot 0,022 po 0,024

1,450/650
1,452/600
1,4535/550
1,4545/500
1,4585/450
1,475/400

PAO3

MonvanstaoneduH
(Hanpumep, CASb
68649-12-7)

MonvanbthaoneduH
800—820 (820e)
-280
650—780 (674€)
445—500

0,1—0,13

0,0031—0,0034 npu 373 K

0,014 npwn 313 Ke
3,8—4,2 npn 373 K

1,4556e

MapadhmHoBoe Macsio
HU3KOIA BA3KOCTY

Cwmecb (Hanpuwmep,
CAS 64742-46-7)

MapachnHoBoe macno
843
259
526
453

<0,1

0,026

3,0—4,5 npn 313 K

1,466e

allatenTbl CLWA 5,059,349, 5,059,352 1 5,076,965 patoT onvucaHue 1 orpaHnyeHne Ha ucrnons3osaHve PAO ans
KOHTpOnsA hunbTpoB. Ceoiictea matepuna PAO — no ctaHgaptam AnoHum JACA 37—2001 n NICO 14644-3.
b CAS, HOoMep perucTpaymm XMMUYECKUX COeAMHEHUA XUMWYECKMMU KOogamu, usgaBaembiMu AMEpPUKAHCKAM

XNUMNYECKNM 06LIJ,€CTBOM.

¢ Cneuundmueckum npumepom PAO saBnseTcsa «Emery 3004».
McTouHuk: Crosby, David W., Concentration produced by a Laskin nozzle generator, a comparison of substitute
materials and DOP, 21st DOE/NRC Nuclear Air Cleaning Conference.

4.2 TlonyyeHue MOHOAMCNEPCHbIX a3p0o30/iei

4.2.1 MeToAbl KOHAEHCcCALNN
MpepnoyTUTENBHBIMU METOA4aMy TeHEPUPOBaHNSA MOHOAMCNEPCHbLIX a3p0o30/ei ABASAKTCA METOAbl KOH-

AeHcauumn, Tak Kak vyacTuubl (QOpMUPYIOTCA KOHAeHcauuein u3z napoobpasHoro coctosiHua. CnepyeTt pasnu-
yaTb reTeporeHHy U roMOreHHy KOHAeHcauuio.

4.2.1.1 TeTeporeHHaa KoHgeHcauns

Mpu reTeporeHHoi KOHAEeHcauun napbl KOHAEHCUPYOTCA NPY OTHOCUTENIbHO HU3KOM YPOBHE MepeHachl-
LLLEeHNS Ha NOBEPXHOCTb OYEHb MasiblX YacTuL, KOTOPbIE yXe CYLeCcTBYIT, Ha Tak Ha3blBaemble Aapa KOHAEH-
cauun. PacnpegeneHve pasMepoB Nosly4aeMoro asapo3osii UMeeT reomeTpuyeckoe ctaHgapTHOe OTK/IOHEeHUE
mexay Gg= 1,05 n Qo= 1,15.

K reHepaTtopam aapo3osieil, paboTaloLlmm no NPUHLUNY reTeporeHHONn KoHAeHcauun v NPpUrogHbIM 415
UCMbITaHNA (PUNBLTPOB MO HACTOSALLEMY CTaHOapTy, OTHOcuTcA reHepatop PananopT-BaliHwTok (Rapaport-
Weinstock) (pucyHok 1).

4.2.1.1.1 leHepartop PananopT-BaliHWTOK

MpnmeyaHne — CM. pUCYHOK 1.

Cy6cTaHumMs asapo30/ia pacnbiisieTcss yepe3 pOpPCyHKy B BUAE YMCTOW cybcTaHuuu unu B pacteope. Mo-
NlyYeHHbI NoAUANCMEepPCHbIi a3po30/b UCNapsAeTcs Npu MPOXOXAEHUU MOAOTPEBAEMON CEeKUUWN CTEKISIHHO
Tpy6Kkun. Mpu 3TOM ocTaTKM siAep 3arps3HeHuii MaTeprana coxpaHaTcs.
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a Cxartblii BO3ayX.
b A3p030/b.

1— cocyp, C XUAKOCTbIO; 2 — pacnblINTeNb; 3 — CEeKUMa UCTapeHnst; 4 — TepMocTarT; 5— ceKuusi KoHgeHcalumm

PucyHok 1— Cxema reHepartopa aspo3osneit PananopT— BaiHLITOK

Mpn NPOXOXAEHUM CEKUUW KOHAEHcauuu cybcTaHuus aspo30/eil KOHAEeHCUMpyeTcs Ha 3T sapa c 06-
pasoBaHMeEM MOHOAMCNEPCHOro asposons (cMm. Takke [1]).

CooTHOWeHNe cybCcTaHuMM aspo30/sa U pacTBOpPUTENA MNpu cMewwrBaHUW onpefensieT pasmep vacTul
aspo30n4. NonyyeHHbIli B KOHLE Mpouecca a3po30/lb COAEPXMUT MCNOIb30BaHHbI/ pacTBOpUTENb (Hanpumep,
nponaHon) B BUAE napa.

MIHTeHCUMBHOCTbL 06pa3oBaHUA YacTuy B reHepartope atoro tuna gocrturaeTt 109 c-1. AuvameTp yacTuy,
MOXeT U3MeHATLCA npumepHo ot 0,1 go 1,5 mkm.

4.2.1.2 TomoreHHas KoHAeHcaums

Mpy BbICOKUX YPOBHAX NepeHachblleHnss NPpoucxXoAnT CNoHTaHHOe hopmMupoBaHne arromepaTtoB (CKo-
NAeHWiA, K1acTepoB) MOJIEKY/T MapOB NpU OTCYTCTBUU AAep KOHAeHcauun. OTW arnomMepartbl pacTyT u o6pasy-
10T YacTuubl pasMepoM B HECKOJ/IbKO HAHOMETPOB B AnameTpe (roMOoreHHas KoHgeHcauus). 3atem B pe3sy/ib-
Tarte Koarynsauumm aTux yactuy obpasyoTcsa 60nee KpynHble yacTuubl. PacnpegeneHne yacTtuy no pasmepam B
Nnosly4yeHHOM aspo3osie MMeeT cTaHJapTHOe OTK/IoHeHMe o4 —15 He3aBUCUMMO OT CpefHero pasMmepa vactuy u
MOXeT paccMmaTpmBaTbCs TOSIbKO Kak KBasumoHoaucnepcHoe. C Apyroi CTOPOHbI, MHTEHCUMBHOCTbL 06pa3oBa-
HUS1 a3po30s1eil MO 3TOMY METOAY MOXET 6biTb Ha ABa Nopsaka 60/blle, YEM MPU reTEePOreHHONn KoHAeHcaLun
(6onee 1011 c-1).

Cxema reHepaTtopa aspo3o0/ieli CoO CBOOOAHLIM pacnbli/lIeHNeM NO 3TOMYy MPUHLMMY MokKasaHa Ha pu-
CYHKe 2.
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a Asor.
b A3p030/1b.

1— cocya c DEHS; 2— Hacoc; 3— pacxogomep; 4 — ynbTpasBYKOBOI pacnblMTesb; 5— TepmocTar; 6— ucnaputesibHas
Tpy6Ka C NOA0rPEBOM Y M30/ISAUMENR; 7— 3aLMTHbIA NOTOK YACTOro BO3Ayxa; 8 — (opCyHKa; 9— cneyeHHass MeTasiimyeckas
nnactuHa; 10— cekuusa koarynsauum

PucyHok 2 — Cxema reHepaTtopa aspo3osieli co CBOGOAHbIM pachblieHneM

Cy6CcTaHuMAa aspo30/eit nogaeTcss HACOCOM (C onpefesieHHbIM pPacxo4oM) K y/ibTPa3ByKOBOMY pacnbi-
nutent. OTHOCUTENbHO 6o/blIME reHepupyemble kanau (6onee 20 MKM) 3aTeM UCNapsAlTCA B nNojorpeBae-
MO Tpy6ke. KoHUEHTpauus ocTaBLIUXCA AAep HACTOMIbKO Mana, YTO OHW He BAMUAIOT Ha nocnefyrLwmin npo-
Lecc romMoreHHol koHgeHcauun. MNoTok ropavero asota, cogepxalwuini nap, NpoxXoanT 3atem yepes (PopCyHKy
B XOJIOAHbIA NaMVWHapHbIA MOTOK 3alWUTHOrO Bo3ayxa. TypOy/ieHTHOe NepemMellBaHue pacnbiISeMOro marte-
puana ¢ X0/N04HbIM BO34YyXOM MPUBOAMT K MepeHachILLeHNo, Heo6X0ANMOMY A1 TOMOTeHHON KOHAEeHcaLuw.
Mi3meHeHne pasMepoB U KOHLEHTpaLuuy 4acTul, MOXeT ObiTb BbIMOSIHEHO NMyTEM perysmpoBaHus pacxoga no-
TOKa al3po3o0/ibHON cybcTaHumm (DEHS), a3oTa v 3alWMTHOro Bo3gyxa.

4.2.2 Knaccudgumkaums pasmepoB 4HacTul

Vcnonb3ysa gudpchepeHumanbHblii aHanm3aTop noaBwwkHOCTU (cM. 5.3), MOXHO OTAeNnsaTb hpakuuto ¢
NoYTU OAWHAKOBOW 3MEKTPUYECKOl MNOABWXHOCTbI OT MOAMAUCNEPCHOro aspos3onsa (cMm. Takke [2]). B pe-
3ysibTaTe 3TW YacTulbl MMEKT OAMHAKOBbLIA 31EKTPUUYECKUn 3apad, hpakumsa XxapakrepusyeTcs O[MHAKOBOWA
NOABWXHOCTbIO U ABASETCA MOHOAMCNEpPCHON. pn HE06Xo0AMMOCTM YacTulbl 60MbLWINX pasmMepoB, KOTOpble
UMEKT pasHble 3apsgbl U Takyl Xe 3/eKTPUYECKy MNOABVMKHOCTb, YTO M YacTulbl C OAMHAKOBLIM 3apsifoM,
[OJDKHbI ObITh YAaneHbl 13 BXOAALWEro noangucnepcHoro aspo3osis COOTBETCTBYHOLWMUM MeToAoM. [OoCKobKy
[ONA YacTul C OAUHAKOBbLIM 3apsoM B MpeAcTaB/falOWEM MHTepec Auana3oHe pasmepoB MeHee 10 %, u3
KOTOPOro BblIGMpaeTcsa TOIbKO y3Kasd nosioca pa3MepoB, CYEeTHAs KOHLEHTpauuMss MOHOAMCNEPCHOTO a3po3ons
Ha Bbixofe OyAeT MeHblue, YeM KOHLEeHTpauusa Ha Bxoge, npumepHo B 100 pas3. CnefosaTtesibHO, 3TOT METO/,
NoJIy4eHUss MOHOAMCMEPCHbIX a3po30/ieli NPUrogeH ToNbKO A5 onpeaeneHns dpakynoHHoh 3 PeKTUBHOCTH
unbTpoBansHoro matepuana (cm. NCO 29463-3).
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CTeneHb MOHOAMCNEPCHOCTY a3po30/1d, NOy4aemMmoro aTMM MeToAOoM, MOXeT 6biTb OnucaHa ctaHgapT-
HbIM TeoMeTpuyeckum OTKIoHeHMeM ag<l,l. OAHako Ha MpakTUKe napameTpbl 4acTO U3MEHSIOTCS, YTOObI
YBE/IMUYUTb KOHLEHTpaLUo YyacTul, 3a cyeT GOMblIero CTaHAapTHOrO OTK/IOHEHMs.

4.3 MonyyeHre NOMUANCIEPCHBLIX a3po30/ei

MonugnucnepcHble XUAKMe asapo30un, Kak NnpaBnso, NoayyYarlT pacnblieHMeM aspo30/bHOl cybcTaHumm
yepes ABOIHYI (DOPCYHKY C MCNO/b30BaHMEM CXaToro Bo3gyxa. Haxogswwuiica ganee MHEPLUOHHbLIN cena-
patop B hopme MnIacTUH-OTOOMHMKOB UMM LMKNOHHBLIA cenapatop CAYXUT A8 ocaxaeHus 60see KPYMnHbIX
yacTuL, U yMeHblUeHUa auanasoHa pacnpegeneHns pasmepoB. CTaHgapTHOe reoMeTpuyeckoe OTK/IOHeHue
nosiyyaemMoro pacnpegeneHusi Haxogutca mexay 1,6 n 2,5. Pasmep yactuy MOXeT AOBOAUTLCSA A0 MasbIX
3Ha4YeHNn nyTem naMmeHeHuns pabouyero gaeneHuns B oopcyHke. Bonbllee n3MeHeHne pasmepa vYacTul, 06bIY-
HO AocTuraeTcs pacTBOpeHWEM alspo30/ieil B neTyyem pactBopuTene (Hanpumep, nponaHose) Ao pacnblie-
HuS. Mpy ucnapeHnyn pacTBOpPUTENSA OCTAKTCA YacTuubl pasMepamu, onpefensseMbiMyU COOTHOLIEHMEM a3po-
30/1bHOW Cy6CTaHLUMN K pacTBOpUTENIO.

MOXHO OTHOCWUTE/IbHO NEerkKo YBENWYUTb WHTEHCUBHOCTb MNOJIYYEHUS 4acTul, MCNONb3ys HECKO/bKO
CTpyin napannesnbHo.

MakcrMmasibHasi MHTEHCUBHOCTb NOJIyYEHUs YacTul, C NOMOLLbI0O 04HOM pOpCyHKM cocTaBnseT 5-1010c-1.

MpnmevyaHne — OnucaHve TUMOBOTO CTPYHOrO pacnbUnTenst AaHo, Hanpumep, B [3].

Mpn nonyvyeHun 60nee BbICOKON KOHLEeHTpauum asapo3onsa no NCO 29463-5 pekomeHAyeTCcsa NPUMEHATb
reHepartopbl aspo3oneil ¢ pacnbinntTenem JlackuHa.

4.3.1 TeHepaTop NOMNANCHEPCHbIX a3po030/ieil C pacnblanTenem JSlackmHa

FeHepaTop aspo3osieil ¢ pacnbinmtenem JSlacknHa ncnonb3yeTt POPCYHKY A58 NOSyyeHua nonmaucnepc-
HOro asapo30/1a M3 XuAKocTu, Takoin kak DOP, DEHS nnn PAO c npumeHeHneM cxaTtoro rasa (cMm. takxe [4]).
[eHepaTop gaeT aspo30/ib CO CpefHUM AnaMeTpoM No macce npumepHo 0,45 MKM 1 reomeTpuyeckum gua-
MeTpoM Mo paccemsaHuio cBeTta npumepHo 0,72 MKM. PacnpepeneHne cpefHero pasmepa Kanenek no pac-
cenmBaHuWI0 cBeTa NnokasaHo Ha pucyHke 3 (cM. Takxke [4]).

4.3.2 PacnbinuTenb JlacknHa — npoBepKa 3HaAYeHU NMPU HU3KOM AaBieHUN

Moppo6Hoe onucaHue npuBegeHo B IEST RP CCO013. Mpwu onpefeneHnn feiiCTBUTE/NbHbIX XapakTepu-
CTMK a3po30/s1 B MUKpPOrpaMmmax Ha NuTp, NoayvyaeMoro oT Kaxpaolh hopcyHkn JlackuHa fONOAHUTENbHO Npu-
MEHSIIOT rpaBUMETPUYECKNin meToqd oT6opa npoo.

4.4 HeliTpannsauusa asapo3sonei

MockoNbky a(hhEeKTUBHOCTb yAepXaHua (uabTpamm 3apsXXeHHbIX YacTul, Bbllle, YEM He3apsXeHHbIX,
ONA KOHTPONs (PUAbTPOB CrieAyeT MCMNOo/b30BaTh 3/1EKTPUYECKM HelTpasbHble YyacTulbl. Mog HelTpasbHbIM
3apAnoM 06bIYHO MOHMMAaETCs CTauMOHapHOEe paBHOBecue, fOoCTUraeMoe, Korga K 3apshKeHHbIM aspo30/b-
HbIM YacTuuam gobaBnseTcs [OCTATOYHOE YUCAO MOJSTOXKUTENbHbLIX W OTpULAaTENbHbIX NOHOB ra3oB. O6bIYHO
ONA 3TOro ras-HoCUTEe b a3apo30/1a MOHU3UPYETCA PafuMoakTUBHbIM WU3IyYEHWEM WAW KOPOHHbIM pas3psafoMm.
OcTaTo4YHbIM 3apsA40M B aspo30sie Mocjie 3TOoW HelTpanusauuun, MMEKLWMUM Masyr BeIMYMHY, MOXHO npe-
Hebpeub ANA uenen unbTpaynm.

A3p030/ibHble YacTULbl CTAHOBATCA 3/1IEKTPUYECKN 3apPsSKEHHbIMU, €CAn Npu UX NOSyYeHUu, Hanpumep
npu pacnbijieHnn, obpasyeTcs 3apsag. DTO NPOMCXOAUT MPY pacnblIEHUU NOJISAPHbIX XUAKOCTEW, Hanpumep
BOAbl NN B MeHbLUEen cTeneHu nponaHona. MNpu nonydyeHun umctbix DEHS unnm DOP o6pasyTcsa OoTHOCK-
TeNbHO HU3Kue 3apsaabl. B npoueccax KoHAeHcauumn 6e3 npeaBapuTenbHOTo pacnblieHns obpasyTcs hakTu-
YECKN He3apshKeHHble a3po30/M, KOTOPbIE He MoAJsiexar pachnbl/IEHUH.

[Onsa Toro yto6bl 06ECNeUYnTb HENTpan3aLumnio a3po3oseli C BbICOKO KOHUEHTpPaLumnein, KoTopble NCMO/Ib-
3yl0TCS A1 KOHTPOAS OUIbTPOB, HEOO6XOAMMO B HeliTpanmsaTopax obecneynBaTb 4OCTATOYHO BbICOKYH KOH-
LEeHTpaumMo MOHOB. A3P030/M AO/DKHbI TaKKe HaxoAUTbCA B MOHU3MPOBAHHOW aTMocg)epe B TeYeHue gocTta-
TOYHO gonroro nepuoga (cMm. Takxke [5]).
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a MpumepHo Ha 12,7 mm (1/2 aloiima) Bbille AHA pe3epByapa C pacrnblIIEMON XUAKOCTbHO.
b Vi3meHsiemasn gnvHa Ans MOHTaxa.

¢ Jonyckn £0,05 MM Ha pa3mepbl OTBEPCTUIA.

d Jonycku +0,51 MM Ha OCTa/lbHble pasmepbl.

1— naTyHHas Tpybka HapyHbiM gvameTpom 9,5 mm (3/8 Atoiima) v TonwymHoi crerkn 1,7 mv (0,065 atoiima); 2— naTyHHbIN
XOMyT HapyxHbiM Avametpom 159 mm (5/8 atoiima), npunasiHHbIA cepebpoM K Tpybke; 3 — paavasibHble OTBEpCTUs
avametpoMm 1 mm (0,4 grolima), nog yriom 1,6 pagvad (90°) Apyr OT Apyra, BEPXHWI kpali OTBEpCTUIA MOYTV KacaeTcs
HWDKHEn yactn xomyTa (4 oTBepctus); 4 — natyHHas npobka — naiika cepebpom Ha MecTe (C NOJIHbIM MPOHUKaHUEM);
5 — npogfonbHble oTBepcTus avametpoM 2 Mm (0,08 atoiima) psaom ¢ paauasibHbIMU OTBEPCTUSIMU B TPYOKe (4 0TBEPCTUS)

PucyHok 3 — Cxema pacnbinutens JlackuHa (cm. [4])



FOCT P UCO 29463-2—2024

4.5 MnHUManbHble TEXHUYECKNE TPeboBaHUs AN reHepaTOPOB aspo3osei

YcTaHoBNeHbl cnegyolwmne TpebosaHuns:
a) reHeparopsbl 418 KOHTPONA UNbLTPYOLWero martepuana:

1) NHTEHCMBHOCTbL NOJlyyeHnUs yactuy ot 106 go 108 c-1;

2) perynupoBaHue gvameTpa yacTtuy B gnanasoHe ot 0,04 go 1,0 mkm;
b) reHepartopbl 4718 KOHTPONA OUALTPYIOLWUX 3/IEMEHTOB:

1) MHTEHCUBHOCTb NoJyyYeHua yactuy ot 108 go 1011 c-1;

2) perynupoBaHue gmameTpa yacTtuy B gnanasoHe ot 0,08 go 1,0 mkm.

4.6 MprUYnHbI OWKNBOK

[JaBneHune rasa, nogaBaemMoro Ha reHepaTop aapo3oneit (cxaTbli BO34yX, a30T), AO/KHO 6biTb NOCTOSH-
HbIM. [MofaBaeMblil ra3 He JO/HKEH coaepXaTb YacTul, ¥ UMeTb A0CTATOYHO HU3KYH BMaXHOCTb.

dopcyHKM pacnbiinTeneli MoryT nocTeneHHo 3acopsiTbCs, UYTO NPUBOAUT K HE3AMETHbIM U3MEHEeHUAM
XapakTepucTUK pacnbl/ieHns.

KoHAeHcaUMOHHbIE TeHepaTopbl YYBCTBUTE/bHbI K USMEHEHUAM TemnepaTtypbl Mo X04y TpakTa KOHAEH-
cayumu. dTa YyBCTBUTENbHOCTb MOXET YBENMUMBATLCS, HaNnpuMMep, NPU CKBO3HsAKax. Cy6CcTaHLuM aspo3oneil,
KOoTopble NoaBepralTcs BO3AENCTBMUIO BbICOKMX TeMNepaTyp B TeYeHue AUTesIbHOro BpeMeHn U dunsnveckne
N XMMUYECKMe CBOMCTBA KOTOPbIX MOTYT M3MEHSITLCS, NOAJSIeXaT 3aMeHe C YCTAaHOB/IEHHOW NePUOAUNYHOCTLIO.

4.7 TexHun4yeckoe o6CAyXnUBaHME N KOHTPO/b

leHepaTopbl aapo3osieli nognexar MJIaHOBOMY TEXHUYECKOMY OGCMY)XUBAHUIO B COOTBETCTBUM C WH-
CTPYKUMUSIMU NPON3BOAUTENS.

CnepyeT npegycmaTpvBaTtb CpeAcTBa KOHTPO/A pacnpejesneHns pasMepoB 4acTul, U NOCTOSHCTBA CKO-
POCTU MOJTyYEHUSI a3p030/is COracHo pasfeny 5 ¢ NepuoAuYHOCTLIO, ykasaHHol B pasgene 6.

5 KOHTpO/ibHble NpU6GOpPBLI

5.1 ONTUYeCKUiA cUeTUMK YacTuy,

5.1.1 MpuHUMN gencTBuUA

B onTuyeckom cyeTymuke YacTul, YacTulibl NPOXOAAT NOocnefoBaTeIbHO Yepe3 MHTEHCUBHO OcBellaeMblii
N3MEPUTESbHbLIN 06beM. Mpy NPOXOXAEHUN Yepe3 N3MepPUTEsbHbIN 06bEM YacTuLbl paccenBalT CBET, KOTO-
pbli HanpaBnsieTca Ha POTONPUEMHUK MOJ 3aAaHHbIM MPOCTPAHCTBEHHbLIM YINIOM W Npeob6pasyeTcs B 3nek-
Tpuyecknin nmnynbsc. BennumHa 3Toro mMmnynbca NO3BOJISET NPOBECTWM COMOCTaBMeHWE C pasMepoM 4vacTul,
a yMcsio MMNY/bCOB B €4VHULY BPEMEHU — C KOHLEHTpauuel yacTuy B aHanM3npyeMom ob6beme Bo3gyxa.

Mpumep o6LEN CXemMbl ONTUYECKOrO CYHeTYMKa YacTul, C la3epHbIM UCTOYHMKOM CBeTa nokasaH Ha pu-
CYHke 4.
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a 3allWTHbLIA NOTOK YMCTOrO BO3AyXa.

1 — O3Ta/IOHHbIA [eTekTop; 2 — 3epkasio fasepa; 3 — Tefuii-HeOHOBbI nasep; 4 — OGPOCTEPOBCKOE OKHO;
5 — ynaoTHUTENbHOE KOMbLO; 6— achepuyeckyie NMH3bI; 7— hoTONPUEMHUK; 8 — BbIXOA a3po3ons; 9— napabonuueckoe
3epkano; 10— Bxog a3apo3onsi; 11 — Hacafka A1s aapo3onis

PucyHok 4 — lMpumep cxembl ONTUYECKOrO CYETUMKA YacTul,

5.1.2 MMHUMasibHble TEXHUYECKNE TpeboBaHUs

MpeabasnsawTCA cnegywwme TpeboBaHUA:

a) onTuyeckme CHETUYUKM YacTul AO/DKHbI cooTBeTcTBOBaTb NCO 21501-1 wu/vnn UCO 21501-4;

b) grana3oH pasmepoB yactuy: ot 0,1 go 2,0 Mkm (npu achdekTuBHOCTM cueTa 50 %), Hannume Kak Mu-
HUMYM OLHOr0 KaHana pasmepoMm meHee Toukm MPPS ucnbiTyemMoro punbtpa; npegnovytutensHo pasMepom,
paBHbIM NMOJIOBMHE 3HavyeHnsa MPPS;

C) MMHMMa/NIbHOE 4YMC/I0 KNaccoB No pasmepam dactuy mexay 0,1 n 0,3 MKM:

1) NATb K1accoB A/19 KOHTPOAA (hunbTpylolero marepuana;

2) nBa knacca AN KOHTPOASA (UAbTPYOLWMX 3/1eMeHTOB. C NpakTUYecKoW TOYKM 3peHus 3TUM Tpe-
60BaHVAM MOTYT yAOB/NETBOPATb AuManasoHbl kaHanos ot 0,1 go 0,2 u ot 0,2 go 0,3 MHOrMX KOMMeEpYecKnx
CYETUMKOB YacTuu,;

d) yncno perucTpmpyembix 4acTul, Npu Hy/IeBOM CYeTe — MeHee OLHOl YacTulbl B MUHYTY.

5.1.3 NCTOYHNKN 1 npegensl ownbokK

ONTUYECKNIA cCUETUMK YacTUL, onpeaenseT pasMep 4acTulbl Kak 3KBUBAJSIEHTHbIV AnaMeTp, NOJTyUYEHHbIN
no paccessHHOMY cBeTy (CM. Takxe [7]), KOTOpPbIii 3aBUCUT He TO/IbKO OT reOMeTpPUYEeCcKoro pasmepa 4YacTuubl,
HO 1 OT (DOPMbl M ONTMYECKNX CBOMCTB MaTepuasioB YacTuubl. XapakTep 3TO 3aBUCHMOCTU M3MeHsieTCs AN
pa3/INYHbIX KOHCTPYKUUI CUYETUYMKOB YacTul. PesynbTartbl M3MepeHuin ABYMS pas3HbIMU CUYETYMKAMU 4YacTuy,
MOXHO CpaBHMBaTb TOJ/IbKO B C/yyae, ec/iv OHW KannbpoBaHbl A1 paccmaTpuBaemMoro marepuana 4yacTtuu.

Ecnv KOHUEHTpauusa 4YacTul C/AUWIKOM BbICOKA, TO MMeeT MecTo owunbka coBnafeHus. DTO O3HaYaerT,
YTO HECKOJ/IbKO YacTul nonagalT B U3MEPUTEsIbHbI 06bEM OAHOBPEMEHHO W BOCMPUHMMAKTCA KaK OfHa
yactuua c 60nbWwWUM pasmepom. [na Toro 4To6bl He AONYCTUThL MPEBbLIWEHUSA MaKCUManbHOW KOHLEeHTpaLuuu,
yCTaHOB/IEHHOW nNpou3BoAuTesnieM, cregyeT UCNONb30BaTh CMCTEMbl pas3baBneHusa (cm. 5.5). MakcumanbHas
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KOHLEHTpauusa A5 KOHKPETHOrO CYeTYMKa YacTul, MOXeT ObiTb onpefeneHa NnyTeM reHepupoBaHUsa aspo30/s
C NOCTOSSHHOW MHTEHCMBHOCTbI B 3afaHHblil 06bem Bo3Ayxa. KOHUeEHTpauus 4vacTul A0/hKHa ObiTb Takom,
4TO0Obl YMCNO YacTuy, cocTaBasaA0 npumepHo oT 20 000 go 30 000 B MWHYTY B M3BECTHOM 06BbEMe BO3Ayxa.
Mocne Toro, Kak KOHUEHTpauus onpegeneHa, cnegyet NoAAEPXMBaTh TY XXe UHTEHCUBHOCTb FTEHEPUPOBAaHUS,
HO CHM3UTb 06bem Bo3ayxa. HoByw 605ee BbICOKYH U3MEPEHHYIO KOHLEHTpauuto cnegyet cpaBHUTb C pac-
YeTHOWN, NCNoNb3ysa ypaBHeHuE

Ve=CF &5

roe Cc — pacueTHasi KOHLEeHTpaLuus;
Vc — pacueTHblli 06bewm;
CT — wv3MepeHHasl KOHLUEeHTpauus;
VM — u3MepeHHblii 06beM.

Ecnv n3amepeHHbIi 1 pacyeTHbIi 06beMbI COOTBETCTBYHOT APYr APYrY, TO cnegyeT NOBTOPUTL nNpouenypy
npyv HOBOM, MeHblLUeM o6beme (pacxofe) Bo3fyxa. STOT NpoLEectc NPoAO/HKAKT A0 TexX Nop, noka M3MepeHHas
KOHLEeHTpaumns He cTaHeT paBHON 95 % OT BbIYMC/IEHHOWN KOHLEHTpauun. OT0 OyaeT MakCUMasibHOW KOHLEH-
Tpauvein aspo3o/isi, KOTOPYH MOXHO OMpeAenAaTb CYEeTYMKOM YacTul, ¢ owmnbkoin coBnageHnsa <5 %.

Pacxopomep cueTurka yactuy cnegyet kanmbposaTtb C MCNOMb30BaHNEM MPOCMEXMBaeMOro crtaHgapra.

5.1.4 TexHn4yeckoe o06CNyXnBaHNe N KOHTPOb

OnTuyeckue cYeTUYUKN YacTul, crieayeT perynspHo o06CyXuBaTb M KOHTPONMPOBaThL KBanMuunpoBaH-
HbIM MepcoHasioM. B 3Tn paboTbl BXOAMT TaKKe KannbpoBka C MCNO/b30BaHMeM aspo3osiein PSL (nonuctupe-
HOBbIi NaTekc).

KOHTpONb NpaBubHOCTM paboTbl MOSb30BaTE/IEM A0J/IKEH BK/IOYATh MPOBEPKY pacxofa, a Takxke pery-
NAPHYI0 NPOBEPKY HY/IEBOrO cyeta ¢ MoMoublo duabTpa knacca MCO 35 nnm Bbile Ha BXoAe.

Ecnv ncnonb3yroT HECKO/IbKO CYHETUYMKOB YacTul, AONOSIHUTENbHYIO NMPOBEPKY MOXHO NPOBOANTL NyTEM
CpaBHEHUS U3MEPEHUN KOHTPOJIbHOTO a3po30/S.

5.1.5 Kann6poska

Kak npaBuno, onTuyeckne cYeTUMKM YacTul, KanbpyroT ¢ NOMOLLbIO NaTekcHbIiX YyacTuy PSL (cMm. Takke
[8] n [9]). AonyckaeTcsa kanubpoBka C NOMOLbIO APYTUX, O6bIYHO XUAKMX a3p030J/ibHbIX MaTtepuanos (Hanpu-
Mep, DEHS), ncnonb3ya aspo30/bHblii rTeHepaTop ¢ BUGpMpYyWmUmM oTBepcTuem (cM. Takke [10]) nnam Hesa-
BUCMMbIM 060pyOBaHMEM ANA onpefenieHns pasMepa aspo30/ibHbIX YacTul,.

[na onpepeneHus 3gppekTMBHOCTA cyeTa HEe06XOoANMbI MOHOAMCMNEPCHbIE a3p030/IM C N3BECTHOM KOH-
ueHTpauuein (Hanpumep, C¢ nomouwibl AnddepeHunanbHOro aHaausartopa NOABMXXHOCTU M a3p030/1bHOrO
3JfieKTpoMeTpa WM cuyeTyMka safgep KoHgeHcauuun). 3TO BO3MOXHO TOJIbKO B XOpPOLWO 060pyAO0BaHHbIX aspo-
30/1bHbIX TabopaTtopuax (cMm. Takxe [2]).

B kauecTBe anibTepHaATMBHOrO mMeTofa KOHTPOnsA 3h(heKTUBHOCTU cYeTa MOXET CNYXWUTb CpaBHUTESb-
HbIli KOHTPOJ/Ib NaTEKCHbIMW a’spo30samMun PSL ¢ ncnonb3oBaHMeM ApYyroro oNnTMYeCcKoro cyeTtyuka vactuy,. Mo-
CKONbKy 3 (PEKTUBHOCTL CYeTa 3aBMCUT OT pa3Mepa 4acTuy 1M pe3ko CHuxaeTcs B6AM3M HU3LWeEro npegena
onpefeneHns cHeTuYnKa 4acTul, HWKHWUIA MOPOr cyeTymka CpaBHEHUS AO/KEH ObiTb CYUWECTBEHHO HWXe, 4eM
Kannbpyemoro cuyetyumka.

5.2 CyeTuunKk agep KoHAeHcauumn

5.2.1 MpuHyMn gecTeuA

CueTunkn agep koHgeHcaumm CPC npegHasHauvyeHbl AN 4acTul, KOTOpbIe C/AUWKOM Masbl A5t NPSMOro
ONTUYECKOTr0 U3MepeHus. B 3TUX cueTumkax 4acTulibl YBE/IMUMBAIOTCS 3@ CUET KOHAEeHcauMM napos A0 M3Me-
pEHUs1 paccesiHHOro cBeTa UAu 3aTyxaHusi ceBeta. KoHUeHTpauus nosyyeHHbIX Kanenb onpegensercs cH4eToMm
Unn OTOMETPUUYECKUM METOAOM, HO MpW MUCMNONb30BaHWKM MOCAeAHEro MeToAa AaHHble 0 NepBoHavanbHbIX
pasmMepax YacTuu, TepsIOTCS.

MepeHacbllleHne, Tpebyemoe 4715 KOHAEeHCcauMM napoB, MOXeT 6biTb BbINMO/IHEHO AJ11 CYETYUKOB sLep
KOHAEHCaLumn ¢ HeNpPepbIBHLIM NMOTOKOM ABYMSI cnoco6amu.

Mpu nepBoM cnoco6e aspo30/b CHavyana HacbllWaeTcs napamu npyu Temnepartype, NpeBbllaloWen Tem-
nepaTtypy oKkpyXatoliei cpeabl, 1 3aTeM OXlax[aeTcs 3a CYeT KOHTakTa C XO/I04HON CTEeHKOW Tpybku (BHeL-
Hee oxnaxpeHue, cM. Takxe [11]). CTpykTypa 3Toro ycTpolicTBa nokasaHa Ha pucyHke 5. MoTok aspo3ons
cHavasia NpoxoauT yepes TPy6Ky, B KOTOPOW OH HacbiwaeTcs napamu 6yTaHona, a 3aTeM 4Yepe3 TPy6Ky KOH-
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AeHcauun, B KOTOPOI OH oxnaxpgaeTcs. MonyyeHHble Kanam pernctpupyoTca OToAETEKTOPOM PaCcCesHHOro
ceeTa.

Mpu BTOpOM cnoco6e aspo30/b, UMEKLWMNIA TemnepaTypy OKpyXalLliero Bo3gyxa, cmewusaetcs ¢ 60-
nee TensbIMK, He cogepXalwumy yacTuy, napamu, HacblWwatwwmumy NoTok Bo3ayxa. CmewmnBaHme nNpuBoanT K
nepeHachbiUWEeHU0 1 KoHgeHcaumm (cMm. Takke [12]). TOT NpMHUMN NOKa3aH Ha pucyHke 6. B gaHHOM cnyvae
aspo30/lb Hanpas/aseTcsa HENOCPeACTBEHHO B cMelMBalWwy GopcyHKy kpatyaliwum nytem. Kanau nponu-

NEHTNNKONA, KOTopble 06pa3yr0Tc;| BAOJIb CEeKunn kKoHaeHcauunn, NOBTOPHO PETNCTPUPYHOT (*)OTO,D,eTeKTOpOM
paccedaHHOro ceeTa.

| — BXOA aspo30/isi; 2 — KOHAEHCaUMOHHaA Tpyoka; 3 — Tepmousonaums; 4 — nasepHblil gnog,; 5 — cuctema nnHs;

6 — BbIx0of aspo3oneil; 7 — dpopcyHka; 8 — dpoTomeTekTop; 9 — aHanorosbli curHasl; 10 — UMGPOBONA CurHan;

Il — anemeHT MenbTbe; 12 — paauaTop Ons oTBofa Tensa (CBO60AHAA KoHBekuus); 13 — Tpybka HacbIweHus
1 pesepsyap CO CNPTOM

PucyHok 5 — Cxema cueTumka siiep KOHAEHCaUMn C UCMob30BaHMEM BHELLHEro OX/TaXAeHNs
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1— BX0Z, a3p030ns; 2— nasepHblii anog; 3 — avadparma; 4 — chotogeTekTop; 5— hokycupytoLaa nnH3a; 6 — cekums
KOHAeHcauum; 7 — cMelumBatoLas hopcyHka; 8 — BBOA, NapoB

PucyHok 6 — Cxema cueTumka sep KOHAEHCaUMy ¢ NCMob30BaHMEM MPUHLMNA CMeLLVBaHS

5.2.2 MnHMManbHble TeXHU4Yeckue TpeboBaHus

MpeabasnsawTca cnepywwme TpeboBaHns:

- Avana3oH pa3mepoB vactuy: oT 50 HM o 0,8 mMkm (gna 100 %-Hoi 3hPEKTUBHOCTU CYETA);

- 4nCNo perncTpupyeMbix 4acTul, Npu HysIeBOM cyeTe — MeHee OfHOI YacTuubl B MUHYTY.

5.2.3 ICTOUHUKN U npepenbl ownbokK

Ecnu cyeTunk agep koHpgeHcauum CPC 1Mcnonb3yeTcs B pexume cyeTta, TO onpefesieHne KoHueHTpauuu
yacTuL, 3aBUCUT B OCHOBHOM OT TOYHOCTU OT6Opa o6bema npobbl. B 3aBMCMMOCTU OT MeTofa U3MEPEHUA Unn
KOHTPO/A 3Ta ownbka HaxoauTcsa B npegenax oT 2 % o 5 %.

B choTomeTpnyeckoMm pexume paboTbl OTHOLEHME MeXAY YMC/IEHHOW KOHUEeHTpauueihn um curHasom Ha
BblIXOJe Takke 3aBWCUT OT pasmepa NosiydyeHHbIX Kanesnb. Vicnonb3oBaTb QOTOMETPUYECKUA pexum paboTbl
He peKkoMeHAyeTCsl, NOCKO/bKY B KpaHWX crnydasx ownbka moxeTt gocturate 100 % (cm. Takke [13], [14]).

5.2.4 TexHn4eckoe ob6cnyxmBaHne N KOHTPONb

Cnepyet perynapHo npoBepsATb YpOBEHb MaTepuasna, UCnosb3yemMoro Ass obpas3oBaHus NapoB B pe-
3epsyape. OT0T maTtepuan cnegyert nepuoanyeckn 3aMeHATb, NOCKONIbKY OH akKymMynnpyeTt BOAY U ero Tepmo-
AnHaMuyeckme CBOWCTBA M3MEHSAOTCH.

KOHTpONb NpaBubHOCTN paboThl AO/MKEH BKAKOYATb MPOBEPKY pacxofa, a Takke perynsapHyo npoBepky
HY/N1eBOro cyeta c nomouwbio cunbTpa knacca NCO 35 H nnu Bbilwe, ycTaHaBNMBAEMOrO Ha BXOAeE.

Ecnv ncnonb3yetcsa HEeCKO/IbKO CYETUYMKOB 4YacTul, TO AOMOJSIHUTENbHYIO NMPOBEPKY MOXHO NMPOBOAMUTL
nyTemMm CpaBHEHUS U3MEepPEeHWi N0 KOHTPOSIbHOMY a3po30/1t0.

5.2.5 Kannbposka

CueTyuk saep KoOHAeHcaumu, paboTallWnin B pexxmme cyeta, MOXeT pacCcMaTpmBaTbCsA Kak He3aBucumoe
CpeACcTBO KOHTPO/IA, NpakTUYecku He Tpebylowee kanubposku. CnefyeT TONbKO MEPUOANYECKU MPOBEPATHL
npaBuIbHOCTbL 0T60pa o6bema NpPobbl NyTeM CpaBHEHMUSA, HaNpUMep, ¢ NOMOLLbIO MOMN/aBKOBOro poTtameTpa.
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KannbpoBka cueTunka sigep KoHgeHcaumm CPC B (pOTOMETPUYECKOM pexume u onpepeneHne addek-
TUBHOCTU cyeTa TPebyoT MOHOANCNEPCHbIX a3p030/ieli C M3BECTHON KOHLUeHTpaumnen (ncnonb3ysa amddepeH-
uManbHbI aHanmM3aTop NOABMKHOCTA M 3NEKTPOMETpP a3po3osieli, cMm. Takke [2]) u, Kak npaBua0, BO3MOXHa B
XOPOLWO 060pYyA0BaHHbIX a3pP030/ibHbIX NnabopaTopusx.

5.3 AnddepeHymnanbHblii aHann3aTop NOABUXHOCTMU

5.3.1 MpuHuun gencTeug

B andphepeHymanbHOM aHanmMsatope NOABMXHOCTU YacTuubl MOTyT 6bITb KnaccuduumpoBaHbl N0 WX
39/1eKTPUYECKON MOABUXHOCTU. DiieKTpuyeckas NOABMXHOCTb YacTulbl ABNAeTCA PYHKUMel pasmepa vactu-
Ubl 1 BESIMYMHBbI 3/IEKTPUYECKOTO 3apsga Ha Heil. CxeMa agnddpepeHumanbHOro aHanmsaropa noABMKHOCTH
DMA nokasaHa Ha pucyHke 7.

AHanusatop NoABMXHOCTU COCTOUT U3 [ABYX KOHLEHTPUYECKUX UUAMHAPUYECKUX 3neKkTponos. Moane-
Xawmnii knaccugukauMn noNAUCNepCHbIA aspo3o/b CHavana noay4vaet TpebyeMblid 3/eKTpudecknin 3apsg,
nyTeMm BBeJEeHUs WOHOB rasa, a 3aTem nogaetcs B guddepeHunanbHbili aHanusaTop NOABMXHOCTU 4vepes
y3KUIA KPYroBoW 3a3op, HaxoAsAwwuiica BAONb APYroro anekrpoja. Baonb BHYTpeHHero anekrpoja BBOAUTCSA
N30KMHETUYECKNA N He cogepXxaliunii yactuy Bo3gyx. [og BAUSAHMEM 3M1EKTPUYECKOTO MONSA MexXAy 31eKTpo-
JaMn 4acTuubl C O4HOM MONAPHOCTbI ABMXYTCA NOA NPAMbIM Yr/IOM OTHOCUTENIbHO HanpaB/ieHUA MOTOKa K
LeHTpanbHOMY 3niekTpoay. YacTuubl € 3apsgaMu NpoTUBOMNOJIOKHOW MONAPHOCTM NPUTATUBAIOTCA K BHELIHE-
MY 3/71eKTpOAY. Y HUXHErO KOHUA BHYTPEHHETrO 3/1eKTpoa ecTb y3Kas LWesb, Yepe3 KOTOPYH BbIBOAMTCA 4acTb
noToka c yacTuuamu, UMeKLMMN onpeeneHHY0 3/1IeKTPUYECKY NOABMXHOCTb.

Mpu Hagnexauiem BbIGOpe pacnpefeneHns pasmepoB YacTul, NepBUYHOIO NOSINGMUCNEPCHOr0 asapo30ns
BCE 3TV YacTuUbl MMEKT TO/IbKO OANH 3N1E€KTPUYECKUIA 3apss U OAMHAKOBLIN pasmep.
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a VI36bITOYHbI BO3AYX.

b 3alWTHbIV BO3aYX.

¢ BbICOokoe HanpshkeHue.

d MonuancnepcHbIi a3po30/ib.
e MoHoavncnepcHbIli aapo30/ib.

1— BHELUHWI 3NeKTpos,; 2 — LEeHTPasibHbIA 3N1eKTpos; 3 — namuHaTop notoka

PucyHok 7 — Cxema aHanmsaTopa nogswxHOCTH

5.3.2 MnHuUManbHble TexHn4Yeckue TpedbosBaHnA

MpeabasnsawTca cnepywwme TpeboBaHns:

- Anana3oH pa3mepoB 4yacTtuy oT 10 HM go 0,8 mKMm;

- CTaHfjapTHOe reomMeTpuyeckoe OTK/OHEeHMEe KBa3sMMOHOAMCNEPCHOro aspo3osia MeHee 1,3.

5.3.3 VIcTOUYHMKN 1 npegenbl ownbok

Ecnu pacnpegeneHue pasmMepoB NMePBUYHOrO aspo30/1 HETOYHO NOAXOAUT K pasMepy yacTul, MOHOAM-
CMepcHOro aspo3ona Ha BbiIXxode, TO Npu pasmepax yacTtuly, meHee 0,1 MKM B a3p030/le Ha BbIXO[Ee BO3MOXHa
3HaunTenbHas KOHLUeEeHTpauusa 60/blMX YacTul, C MHOXECTBOM 3HayYeHui 3apafoB.

YTeukn n Henpasu/bHOE perysmpoBaHue notoka MoOryT NpuUBOAMTbL K OTK/IOHEHUIO OT BblGpPaHHbLIX pas-
MepoB YacTul, N HapyLweHUnto MOHOANCNEPCHOCTHU.

5.3.4 TexHn4eckoe ob6CNyXnBaHnUe N KOHTPONb

B cBA3M C Tem, YTO YacTulbl OCEAalT Ha a/IekTpoax BO Bpema paboTbl, 3NEeKTPOAbl cneayeTt nepnoan-
Yeckn ouyunwats.
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Mocne npoBefeHUs OYUCTKM CnedyeT NpoBepuTb 060pyAOBaHUE HA YTEUKM MO MHCTPYKLUSIM U3rOTOBMU-
Tena. Cnepyet Nepuogmyeckn NpoBepsaTb KafMBGPOBKY BHYTPEHHUX MacCOBbIX pacxogoMepoB. PerynvpoBka
noToka B 060pygoOBaHMN UrpaeT MEepPBOCTENEHHYK PONb A8 €ro npaBwusbHOW paboTbl. MNpu ob6HapyXeHuu
yacTul Ha Bbixofe 060pyAOBaHMs, korga OTCYTCTBYET pasHuua NoTeHuuanoB Mexay anekTpogamu, cregyeT
NPOBEPUTb MHTEHCMBHOCTL MOTOKA.

5.3.5 KanunbposBka

PacueT gnameTpa 4YacTulbl MOHOAMCNEPCHOrO as3po30/1s Ha BbIX0Ae MOXET 6biTb BbIMNOJIHEH U3 CXEMbI
obopypoBaHua pacxoga, o6bemMa M pa3HOCTM MoTeHumanoB. B cBsisn ¢ 3Tum ob6opynoBaHMe 4acTo WCNOJib-
3yl0T B KayecTBe cTaHgapTa Ansa kanubposku. Cnepyet nepuopnyveckn nposepsiTb paboTy o6opynoBaHus C
NCcnosib30BaHMEM 3TasIOHHbIX (DULTPOB U3BECTHOW 3(WPEKTUBHOCTU ANSA 3a[aHHbIX pasmMepoB vacTtuy. Mpu
HaM4YMy NPU3HaKoB HenpaBW/IbHOW paboTbl 060pyA0BaHMA MOXET NOTpe6oBaTbCA CpaBHEHME € Apyrum 060-
pygoBaHMEM TOrO e Tuna WaM UCnosib30BaHMe NaTekCHbiX aspo3oneit PSL (cm. Takke [8], [15]) ans ero
KannbpoBKu.

5.4 Cunctema aHaIM30B pa3MepoB 4YacTuUL, Ha OCHOBe aHanu3a guddepeHumnanbHOM
noaBUMXHOCTU

5.4.1 NMpunHunn gencrensa

PaccmaTtpuBaemas B gaHHOM pasfjene cucTema aHasim3a pasmepoB 4vacTul no auddepeHynanbHol
noasuxHoctu DMPS coctouT u3 gudpdepeHumanbHOro aHanmsaropa nofasuxHoctn DMA n cyeTymka agep
KoHAeHcauum CPC. Ecnu ynucneHHas KOHLEHTpauua MOHOAUCNEPCHOrO aspo3onsa onpefenseTcs Ha BbIXoAe
anhbdepeHynanbHOro aHannsartopa nogBmxHocTM DMA ¢ onpefenieHHbIM HabopoM 3HAYEHWUI HanpsKeHUi
Ha LeHTpanbHOM 3/1eKTpoAe, TO pacnpefesieHne yactul, MCXOAHOro NoIMAMCNEPCHOr0 a3po30a1a MOXeT ObiTb
BbIYWC/IEHO MNPU U3BECTHOM pacnpefesieHnun 3feKTpUYeckux 3aps[oB Ha aspo30/ibHbIX yacTuuax. lMpouecc
N3MepEeHNss CUCTEMOI aHanu3a pa3MepoB 4vacTuy no auvcdepeHynanbHoOli NOABMXHOCTU KOHTPOAMpYyeTCs
TEM Xe KOMNbKTEPOM, KOTOpPbI obpabaTbiBaeT AaHHbIE N3MEPEHUIA.

5.4.2 MnHMManbHble TeXHNYeCKne TpeboBaHuUs

MpeabasnawTca cnegywume TpeboBaHus:

a) ckopocTb oT6opa npob 6osee 0,3 n/MuH;

b) AnanasoH N3MepeHnit:

1) pasmepoB yactuy ot 10 HM o 0,8 MKwMm;
2) KOHUeHTpayun yactuy ot 103 40 106 cm-3.

5.4.3 ICTOYHUKM 1 npegenbl owmnbokK

Mpu paboTe no aTomy mMeToAy M3MepeHUin HeobxoAMMO 3HaTb pacnpegeneHue 3apsga B aspososne. lNpo-
uecc 3apsga vyactuy, MOXeT ObiTb HapylWeH COCTaBOM rasa HOCUTeNs (Hanpumep, MOJieKyaaMu CnupTta) wuin
C/IMLIKOM BbICOKUMW KOHUEHTPaLNAMN YacTuL,.

5.4.4 TexHn4yeckoe o06CNyXnBaHNE N KOHTPO/b

MopAfOoK TEXHNYECKOTO 06CNYXMBAHUSA 1 KOHTPO/IS /1 cHeTYUKa S4ep KoHAeHcauun npuesefeH B 5.2.4,
Ansa gudphepeHumanbHOro aHanmsaTopa nogBmxHocTn — B 5.3.4.

5.4.5 KannbpoBka

MopafoK KanubpoBKN ANA cYeTYMKa Afep KOHAeHcauun npuBegeH B 5.2.5, ona anddgepeHumnanbHoro
aHanunsartopa noAsumwiHoctn — B 5.3.5.

5.5 Cunctembl pasbaBneHus

5.5.1 MpuHumn gelictBus

B cuctemax pasbaBneHua KOHLUEHTpaLuua aspo3oneli CHMKaeTca 40 onpefesieHHOro ypoBHS NyTem fo-
6aBfieHNA He coepxxalero yacTuy rasa (06b14HO BO3ayxa). Kak npaBuno, cucteMbl pasbasneHus otéupaiot
TOYHbIA U HEGONbLIOK 06beM MCXOAHOrO aspo30ns. [onoNHMTeNnbHas 4YacTb BO3fyxa AN Npobbl, nogaBae-
Masi Ha CYeTYMK YacTul, 06blYHO naet ot HEPA-dunbTpa. Xapakrtep pasbaBneHus gnsa onpegeneHHoro gua-
nasoHa pasmepoB 4acTul, AO/DKEH ObiTb HE3AaBUCUMbIM OT pasmepa 4acTul, U NOCTOSAHHbIM BO BPEMEHM.

UuncTbllii BO34YX MOXeT 6biTb MOAyYeH MyTeM (uabTpauum yacTu noToka a’spo3ons. HeoTdunbTpoBaH-
Has 4yacTb 00ObIYHO MojaeTcs NO KanNnuNAsapy, U nepenaj OaB/feHUs Ha 3TOM Kanunnsape ucnosb3yetca ANA
KOHTPO/IA CKOpPOCTU noToka (cMm. Takxe [15]).

[Opyrum BapuaHTOM SIBNAETCA BBEfEHWEe He cOoAepXalero yactul, BOo3gyxa W3BHE, Hanpumep OT SIMHUK
CO CXaTblM BO3/YyXOM.
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HekoTopble cucTeMbl paboTaklT No NpuHUMNY 3xekTopa. MoTok 4YnCcTOro BO3gyxa Bbi3biBAeT nepenaj
AaBneHuss Ha o6opyaoBaHuM, 6rarogaps KOTOpoMy BBOAUTCS pasbaBnsieMblit aspo30/b (CM. Takxke [17]). Ko-
ahpunymeHT pasbaBneHns onpefenseTcsa CXeMoii 060pyAoBaHMSA U, Kak NPaBui0, HE MOXET ObiTb U3MEHEH
onepaTtopom.

[Opyrum BapvaHTOM SIBASIETCA KOHTPO/AMPYEMOE CMeLlVBaHWe NoToKa aspo30/s C NOTOKOM YWCTOro BO3-
ayxa 6e3 ucnosnb3oBaHua achdekta axektopa. O6bEM NOTOKa B 3TOM C/yyae c/edyeT onpenenatb no 6anaH-
cy c o6bemamu gpyrux notokoB. KoadpdpnymeHT pasbaBneHnss MOXeT CBOGOAHO perynpoBaTbCs B 3afaHHbIX
npegenax.

Mpn ncnonb3oBaHWM Kackaja M3 HECKONIbKMX CUCTEM pa3baBfieHUss MOXHO AOCTUYb BbICOKUX 3HAYEHWUN
kKoachpumumneHta paszbasneHns (4o 10 000) c BbICOKOW cTeneHbl To4yHOCTM (cMm. Takxe [16], [18]).

5.5.2 MUHMManbHble TEXHNYECKME TpeboBaHuUs

MpeabasnsawTca cnepywwme TpeboBaHns:

a) perynvpoBaHue pacxoga Bo3gyxa A1 nogayu Ha U3MepuTesNbHbI Npuoéop;

b) K0o3adhhunuyneHT pasbasneHns B npegenax ot 10 go 10 000 B 3aBUCMMOCTM OT NepBOHaAYaAsSIbHON KOH-
ueHTpaumm rasa u ucnosib3yemMoro nsmepuTesnbHoro npubopa;

C) TOYHOCTb Ko3ahuumeHTa paszbasneHns He Huxe 10 %;

d) HyneBoW cueT MeHee 10 yacTuu/MuH (M3MepsieTcs C NpMMeHeHneM abCcoNTHOrO hunbTpa Ha Bxoae
cuctembl pasbaBrieHuns).

5.5.3 ICTOUHUKN U npepen owmnbok

3acopeHue KanuansapoB n YOPCYHOK MOXET NPMBOAUTbL K U3MEHEHMIO KO3thdnumeHTa pasbaBneHus.

5.5.4 TexHn4eckoe o06CNyXNBaHNE N KOHTPOb

YcTaHOBNEHHbIE (DUALTPLI NoANexaT 3aMeHe C NepuofnYHOCTbIO, YKa3aHHOW npoussBogutesnem. Ecnu
Npy BbINOJIHEHUN UCMbLITAHUA C NPUMEHEHMEM He cOofepXalero 4yacTuy, Bo3gyxa 06HapyXuBalwTCcs YacTulbl,
TO cucTema pasbaBneHus AoxHa ObiTb ounueHa. KoachdmyneHT paszbaBnieHns cnegyet nepnoanyeckn npo-
BEPATb, HaNpuMmep, NyTeM onpejesieHus KOHUEeHTpaLuun 4acTul, Ha BXOAE U BbIXOo4e CTyneHun paszbaBneHus.

5.6 doTomeTp aspos3onen

doTomeTp aspo3oneil npeacTaBnsieT cob60li KOHTPOSIbHO-U3MEPUTESbHbI NpPMGOpP, NPUHLKUN AelicTBUA
KOTOPOro Takxe OCHOBaH Ha pacceuBaHuu cBeTa. [lonyckaeTca npumeHeHue poTtomeTpa aspo3oneli B kaye-
CTBE aNbTEPHATUBHOIO CpeAacTBa UcnbiTaHnn dhmnbTpoB rpynnbl H cornacHo VCO 29463-4:2011, npuaoxeHue
B. B oT/inuMe OT cyeTuyMKa OTAEeNbHbIX YacTuy, QOTOMETp onpefenseT o6WYy KOHLEHTpaUu aspo3onsa no
WHTEHCUBHOCTU pacCessHHOro cBeTa BMECTO cuyeTa KaxAoW vacTuibl. MOCKONbKY MHTEHCMBHOCTbL pacceunBa-
HWS cBeTa aspo30/ieM 3aBUCUT NPUMEPHO OT Kybuyeckoro gmameTtpa yvacTuubl (B npegenax onpefeneHHoro
Anana3oHa pa3mMepoB 4yacTul), 3TOT NpuUBOp 4YacTo OWMWOBOYHO CUYMTaKT CPEACTBOM M3MEPEHUS MacChbl WAn
obbema aspo3onsa. OgHako, 6narogaps 3aBUCMMOCTU OT 06bema YacTul, 3TOT NPUBOP YacTo KannbpyrwT no
rpaBMMETPUYECKUM U3MEPEHUAM a3po30/is C U3BECTHbIM pasMepoM. [oaTomMy npu oueHke adhekTUMBHOCTH
hubTpa ¢ NOMOLLbLI 3TOr0 Npuéopa 06bLIYHO MCMNOJIL3YHT OLEHKY Macchl a3po30/ig BMECTO pasmepa yactuy,.
B npunoxeHun A ykasaHo, UTO OLLeHKA MacCbl a3po30/s W pacnpeesieHns yacTtul no pasmepam B KayecTse
B3aMMO3aMeHAEeMbIX METOAOB NPUBOAUT K OLIMOGOYHbIM pe3ynibTaTam.

5.6.1 MpuHUWN AencTBus

doTOMETp aspo30/eil oLueHMBaAET MacCOBY KOHLLEHTpaLuio aspo3onsa A0 U Nocse UCNbITyeMoro hunb-
Tpa u npeobpa3oBbiBaeT pe3y/sibTaTbl HENOCPEACTBEHHO B NPOLLEHTbI MPOCKOKA YacTul,.

He copgepxawmii yacTuubl BO34yX NPOXOAWT 4Yepe3 MepefHIo KamMepy paccerMBaHusa cBeTa, Tak Kak
6anaHcupoBka npmbopa BbINOSIHAETCA C YY4eTOM /1l060ro cnyvaHoro 6nyxagaHua cseta. ba3oBsblli ypoBeHb
ycTaHaB/MBAeTCA B KayeCTBe OCHOBbl AN cpaBHeHWA NGO No onpefenseMoil KOHUEeHTpauuu yacTtuy Ao
hbunabTpa, MM60 C NOMOLWbI BHYTPEHHEN 3TasnloHHOW uenu. KoHueHTpauus 0o unbTpa ycTaHaBMMBaeTCs B
Heobxogumom Anana3oHe oT 10 go 100 MKr/n Ans M3BECTHOro Tvna 4YacTul NOANAUCNEPCHOro aspo3oss Ha
MacnsHoi ocHoBe. lMocne yctaHOBKM 6a30BOro ypoBHSA Ni06ble AaHHble O MPOCKOKE 4acTul, BblpaxalTcsa B
NpoLeHTax OTHOCMTE/IbHO 3TOr0 ypPOBHA. [lnana3oH U3MEHEHMUs KOHLUEeHTpauuu npuHMMaeTcsa B npegenax ot
100 % po 0,0001 %. OnA doToMeTpa aspo30/ieil MOTyT UCMNONb30BaTbCA HECKO/IbKO MAac/isiHbIX a3po30sei,
npu 3aTom ¢hoToMeTp AO/MKEH ObiTb KanubpoBaH MO 3TOMY aspo30/1t0, NGO UIrOTOBUTENb AO/DKEH AaTb KOp-
pekTupyLlme KoachpurumneHTsl 4158 anbTepHaTUBHbIX a3po3oneli. Nockosbky Nnpubop onpenensetr MacCcoByH
KOHUEHTpaLuuio yacTtuy, To pasmep, dopMa Wan LBeT aspo30/s He ABMASATCHA KpUTUYECKMMU hakTopamu, HO
BaXXHO, YTOObLI 6bISI0 4OCTATOUYHOE KOMMYECTBO YacTuy,. Ha pucyHke 8 nokasaHa cxema poToMeTpa as3po3oneil.
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1— UCTOYHUK CBETA; 2 — HanpaBnsioLLMe INH3bI; 3— OorpaHnunTeNnn ceeta; 4 — onTuyeckas kamepa; 5— chokycupyoimue

JINH3bI; 6— AETEKTOP-POTOYMHOXUTENb; 7— KOHYC CBETa; 8 — KOHYC TEMHOTbI; 9— BakyyMHbIi1 Hacoc; 10— 3/1eKTPOHHbI

npoLeccop 1 m3mepuTenbHble uUemu; 11 — knanaH BblGopa MOTOKa BO3dyxa: A0 huabTpa, nocne unbTpa, UMCTbIN;
12 — BHyTpeHHUii HEPA-hunbTp

PucyHok 8 — Cxema choTomeTpa aspo3orneii

5.6.2 MMHuUManbHble napameTpbl ANa paboTbl

MpeabasnawTca cnepywume TpeboBaHnsa:

a) cKopocTb oT60pa nNpo6: 28 n/mMuH = 10 %;

b) AnanasoH namepeHuit: ot 0,0001 mkr PAO Ha nuTp BO3Ayxa C KOHUEHTpauueili aapo3onsa Ao dpunbTpa
mexay 10 n 100 mkr/n;

C) TOYHOCTb: 1 % OT MOJIHOW LWKasbl WX UCNONb3YEMOro AnanasoHa,

d) yyBcTBUTENBLHOCTL (paspelwatuias cnocobHocTs): 0,001 mkr/n;

e) onpegensembie pasMepbl yactuu: npumepHo 0,1 Mkm u 6onee.

5.6.3 NICTOYHNKM OWMOOK 1 Npefenibl OWn60K

MockonbKy hoTOMETPbl a3p030/ei ABAATCA CpeacTBaMyN N3MEPEHNS Macchl, TO UX paboTa 3aBUCUT OT
[OCTaTOYHON KOHUEeHTpauun asposonsa o cdunbtpa. MNMpu KOHUEHTpauum aspo3onis MeHee 10 MKr/n BO3MOX-
HO B/IMSIHME BHELWHUX WYMOB B HMXHER yacTu paboyero ananasoHa 0,0001 %. B onTuyeckyr kamepy MoryT
nonagatb YacTuubl 60/MbWOro pasmepa M3 NoToka Bo3gyxa. YacTuubl, nonaswne B kamepy, MOTyT oTpaxaTb
CBET B CTOPOHY AileTeKTOpa, YTO NMPUBOAUT K JIOXKHOMY CUYeTy. YTeukn B cucTeme otbopa npod MOryT npuBecTu
K OLWMBOYHBIM AaHHbIM O MPOCKOKE.

5.6.4 TexHnyeckoe o6CcNyXuBaHne N NPoBepPKU

Cnepyet exefHEeBHO NPOBeEPATb Py4YHOW NPo6OOTOOPHMK U cucTemy oTb6opa npob Ha yTeuku. CnepgyeTt
eXe[HEeBHO WM Npu Heo6XoAMMOCTU MPOBEPATb W OuUMWaTb y/aBnuBalLWmnii aKpaH cuctembol otbéopa npoo.
doTomeTp aspo3onein go/mkeH obecneymBatb CTabuNbHOCTbL cunTbiBaHWin 0,000 % npu ycTaHoBKE Hanb0/b-
Wen YyBCTBUTENIbLHOCTM AN BHYTPEHHEr0o 3Ta/IOHHOro 3HavyeHns 10 mkr/a, NM60 C TOYHOCTbI Tpex AecATuY-
HbiX cnydaeB (0,000) nam 0,1 % wkanbl. JINHEAHOCTb U CTabUNBHOCTL LEnu geTekTtopa MoxeT ObiTb nNpoBe-
peHa npu ot6ope Npobbl KOMHATHOrO BO34yXa Noc/ie YyCTaHOBKW BHYTPEHHEro 3Ta/IOHHOro 3HayeHusa ot 10 go
100 MKr/n cooTBeTCTBEHHO. Pe3ynbTarthbl 4715 ABYX NPO6 KOMHATHOrO BO3AyXa He A0J/1KHbl OTK/IOHATLCA 6onee,
yem B 10 pa3 apyr ot gpyra +10 %.

5.6.5 KannéposBka

doTOMeTp aspo30/eil, kKak NpaBuno, 06bIYHO KaNMGpyT C MCMOb30BaHMEM a3po30/A C KOHLUEeHTpa-
umeii 100 MKr/n 1 NPOBEPSAIOT CKOPOCTb 0T6opa Npob, MMHEWHOCTb YCUAUTENSA, TOYHOCTb U NIMHENHOCTbL Lenu
JeTekTopa v cTabuibHOCTb.

B 3aBrvcumocTun OT Tuna hoToMeTpa aspo3osei npu kannbpoBke TpebyeTcs TwaTeslbHaA O4MCTKa ONTHU-
4yeckol kamepbl 1 cuctembl 0T60pa Npob6 NoToKa BO3Ayxa AN yAaneHUs oCTaTKOB Macsa M 4acTul, Ha onTuke,
B KamMepe 1 BCceX KOMMNOHEeHTax [0 ONTMYeCKoW Kamepbl. MepnoAgnMYHOCTb KanmbpoBKM cneayeT onpenenstb
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C YY4€TOM MHTEHCUBHOCTM MUCMOMNb30BAHUS U KONTMYECTBA NPOXOAsUero yepes poTomeTp a3posona. Metoabl
KannbpoBKN hoTOMETPOB a3po3oseli Nnoapo6bHO n3noxeHbl B pykoBoacTee IEST RP CC013.

5.7 O6opynoBaHue Ans U3MepeHus nepenajga AaBfeHuUs

Ona namepeHusa nepenaja fgaBfieHnss Ha PuUAbTPe MOryT 6bITb MCMOJb30BaHbI NPUGOPLI NPAMOro U3me-
peHus (Takume, Kak XXWAKOCTHON WM MeMOpaHHbli MaHOMeTP) WAM KOCBEHHOrO M3MepeHus (Takme, Kak anek-
TPUYECKNA Ui NHeBmMaTMyeckuii npeobpasoBarTenb). dnekTpuyeckne npeobpasoBarteny nogsexar nepmoau-
yeckoli KanmbpoBke.

MuHMManbHble TeXHUYeckne TpeboBaHus:

- TOYHOCTb <3 % n3mepsaeMoli BeNYnHbI;

- MMHMManbHasa paspewaruwas cnocobHocTts 2,5 Ma.

5.8 O6opynoBaHue anst U3MepeHus abCcoMOTHOIO AaBeHUs

AGCONTHOE AaBNeHMe Ha BXOAe OrpaHnymTesnis MoxXeT OblTb M3MEPEHO PTYTHbIM 6apomeTpoMm, 6apo-
MeTpPOM-aHeponaomM unnm 6apoMeTpoM C 3/1eKTPUYECKMM CEHCOPOM (npeobpa3oBartenem).

MuHUManbHble TexHNn4Yeckme TpeboBaHunA:

- AmanasoH uamepeHuii ot 90 go 120 kMa;

- TOYHOCTb +0,6 Klla;

- MMHMManbHaa paspelsarouias cnocobHocTtb 5 Ma.

5.9 TepmomeTp

[nsa v3amepeHus Temnepartypbl MOXET ObiTb MCMNOMb30BaH KaK XWAKOCTHbIA TEPMOMETP, Tak U TepMO-
MEeTp C 3/1IeKTPUYECKNM ceHcopom (nmpeobpaszoBaTtenem) (cm. Takke [19]).

MWHMManbHble TEXHUYECKME TpeboBaHNS:

- AmanasoH usmepeHuit ot 273 go 313 K;

- TOYHOCTb 2 K.

5.10 T'urpomeTp

Onsa n3MepeHnMs OTHOCUTENbHOW BAAXHOCTWM cnefyeT MCNoMb30BaTb COOTBETCTBYHLWMUIA rurpomeTp
(anekTponutnyeckuid LiCl rurpomeTp Mo TOYKe POCbl, 3epKasibHblii TMIPOMETP MO TOYKE POChI, NCUXPOMETP K
T. 4.), (cm. Takxe [19]).

MuWHMManbHble TeEXHUYEeCcKMe TpeboBaHus:

- pranasoH nmamepeHunin ot 25 % Ao 95 % OTHOCUTENIbHOWN BNAXHOCTHU;

- TOYHOCTb 5 % OTHOCUTE/IBHOW B/I@XHOCTU.

6 lNepnogNYHOCTb TEXHUYECKOIO O6Cﬂy)KI/IBaHVIFI N KOHTPOIA

Pa6oTbl N0 TEXHUYECKOMY 06C/TYXMBAHUIO M KOHTPOJO 060pyj0BaHUsl, Yyka3aHHble B Tabnuue 2, cneay-
€T BbINOJIHATL HE pexe, YeM OAWH pa3 B YKasaHHbIi MHTepBan BpemeHu. ExerogHas kanubpoBka npu6opos
[O/IXHA 6blITb ODOPM/IEHA MPOTOKOMAMU KanuGpoBKK As KaXAoro npubopa.

Ta6nuuya 2— MNepuoanyHOCTb TEXHUYECKOTO 06CYXMBAHUSI U KOHTPOJIS

C ncnonb-
HanMeHoBaHMe 20BaHMEM OauvH pa3 OpauvH pas OavH pa3 OauH pa3 Mocne
B [leHb B HeJeso B MecsL| B rog, 3ameHbI3
dmnbTpa
MNepenag faBneHus
Perynuposka Hyns X
A6CconTHOE faBneHne X X
Temnepatypa X X
OTHOCUTENbHAA B/IAXKHOCTb X X
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OkoHuyaHne Tabnuupl 2

HaumeHoBaHne

NasepHbIii cueTunK yacTuy,
Hynesoii cuet
OnpepgeneHve pasmepos
ApdhekTMBHOCTL cyeTa
Ownbka coBnageHust
Pacxop, (no o6bemy)

JunddbepeHumanbHbIii aHanMsaTop
nogsuxHoct DMA

Hynesoe HanpskeHune
Pacxog, (no o6bemy)
Ouncrka

CueTumk agep koHAeHcauun CTC
Hynesoii cuet
OhhekTMBHOCTL cHeTa
Owwnbka coBnageHus
Pacxop, (no o6bemy)
YpOoBEHb HaMoHEHUS
eHepaTOp aspo3oneii
Pacnpegenexve pasvepos
CT1abunibHOCTb
HeiTpasibHOCTb

Cunctema pasbasrieHus
HyneBsoin cuet

KoachbchmumeHT pasdasneHust

FOCT P NCO 29463-2—2024

C ncnone-

soBamnen  OAvH pas  OpuH pas  OanH pas
cunbTpa B [lEHb B Hefeso B Mecsl|
X
X
X
X
X
X

a /I3mMeHeHve B cucteme KOHTPO/IA Un OGOpy,qOBaHVIFI.

7 CraTnctmka cyeTa yactuy,

OauH pa3
B rof,

Mocne
3aMeHbI3

Mpu cueTe yacTUL, BOBMOXEH CTATUCTMUECKU pasbpoc. YeM MeHbLUE YUC/O YacTul, TEM MeHbLUe ypo-
BEHb foBepus. ITOT YPOBEHb MOXET OblTb OLEHEH C NOMOLLLI pacnpegeneHus MyaccoHa.
B Ta6nvue 3 npuBeAeHbl ABYCTOPOHHUE (BEpXHME W HUXHME) 95 %-Hble AOBepuUTesibHbie Npeaenbl ANs
[laHHOro uncna cobbITUil No pacnpegesneHuio MNyaccoHa.
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Ta6nuua 3— BepxHuil U HOKXHWIA fOBepUTENbHBLIE MPEAENbl 8 Yic/a YacTuL, No pacrnpegeneHuo MyaccoHa

Yncno yactu HwkHWiA npeaen BepxHuin npegen YUncno yactu, HwkHWin npegen BepxHuii npegen
0 0,0 3,7 30 20,2 42,8
1 0,1 5,6 35 24,4 48,7
2 0,2 7,2 40 28,6 54,5
3 0,6 8,8 45 32,8 60,2
4 1,0 10,2 50 37,1 65,9
5 1,6 11,7 55 41,4 71,6
6 2,2 131 60 45,8 77,2
8 3,4 15,8 65 50,2 82,9
10 4,7 18,4 70 54,6 88,4
12 6,2 21,0 75 59,0 94,0
14 7,7 23,5 80 63,4 99,6
16 9,4 26,0 85 67,9 105,1
18 10,7 28,4 90 72,4 110,6
20 12,2 30,8 95 76,9 116,1
25 16,2 36,8 100 814 121,6

Hanpumep, ecnn o6HapyXeHO NATb YacTul, TO NpuM NOBTOpeHWn usmepeHuin B 95 % cnyyvaeB 4ncno
ob6HapyXeHHbIX YacTuy 6yaet B npegenax ot 1,6 go 11,7.

Mpn mMasnom 4ucre YacTul pacnpefesieHue A0BEPUTENIbHOIO MHTEpBasa OYeHb HECMMMETPUYHO. Mpu
6onbwunx yncnax N pacnpegeneHue MNyaccoHa TpaHCOpMUPYeTCs B CUMMETPUYHOE HOpMalibHOe pacnpeje-
nexHune. B aTom cniyyae 95 %-Hblli AOBEpPUTENbHbBIA MHTEPBAS MOXET 6bIThb NONY4YeH No opmyre

Nepoo= v+ 1,96 *fN. @)

Mpu onpegeneHnn 3 PEKTUBHOCTM U NPOCKOKa huabTpa No cyeTy YacTul, CAefyeT BblYUC/SATb TObKO
HaumeHee 651aronpusiTHOEe 3Ha4YeHMe JOBEPUTENBLHOIO MHTEPBAsa M UCNOMb30BaTh €r0 B KAYECTBE KpUTepus
AN pacyeTa. 970, Kak NpaBWo, 03HA4YaeT, YTO BMECTO M3MEPEHHOIO 3HAYEHUS ANSA U3MEPEHUA A0 hunbTpa
cnepyeT UCNONb30BaTb HWXHWUI nNpeaen, a Ans uaMmepeHunini nocne punbtTpa — BEPXHUIA npegen.

CnepyeT yyecTb, UTO NpeAenbl onpesensioTca nNo NepPBUYHbIM AaHHbIM O YUC/e YacTul, a He No BTOPMWY-
HbIM NnapameTpam (Hanpumep, No KOHUEHTpaLUU YacTUL, UK 3HAYEHUSIM, KOTOPbIE Y)XE YUMUTbIBAKOT KO3agdu-
UMeHT pa3baBneHus).

CtaTucTuky NyaccoHa MOXHO MPUMEHATb TOMbKO AN OUEHKN OLWNGOK, 06YCNOBMEHHbIX ManbiM YACIOM
06GHapYXeHHbIX YacTuu. Mpu o6HAPYXEHUU APYTUX CAydailHbIX UAN CUCTEMATUMUYEeCKMX OWMBOK ux cnegyet
CHMXaTb NYTEM LOMOSHUTENIbHbIX KOPPEKTUPOBOK.
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MpunoxeHve A
(cnpaBo4Hoe)

CpeaHuii pasmep pacnpefesieHUs pasMepoB yacTul,

Mop pasMepoM YacTul, B GOMbLUVHCTBE C/lyvyaeB MPUMEHEHWUS B 06/1aCTV KOHTPONS 3arpsA3HEHWi U BbINOSIHEHUA
M3MepeHuii NOHMMaEeTCs CPefHWA pasMep M3BECTHOrO WM NPUHATOTO pacnpejerneHns pasMepos yactuu. Ecnn pacnpe-
JeneHne rnoytm MOHOAMCMNEPCHOE CO CTaHAAPTHLIM FeOMETPUYECKUM OTK/IOHEHWEM af MeHee 1,25, To 06bIYHO cuMTaroT
a’spo30/lb MOHOAMCNEPCHBLIM. oNy4nTb abCosIOTHBIE MOHOAUCNEPCHBIN aspo30/ib € af = 1 NpakTUYeckn HEBO3MOXHO.
[laxxe aTanoHHbIE NOMCTUPO/IOBbIE MUKPOCHEPBLI MMEOT Y3KOe, HO OnpefesieHHoe pacnpefesieHve pa3Mepos C af npu-
MepHO pasHbIM 1,1.

A.1 MNokasatenn pacnpegenieHnii paamepoB

He cmoTps Ha To, 4TO Nof TEPMUHOM «pacnpefesieHe pasMepoB YacTuL» NOHUMAETCS pacnpesesieHe 4acToT rno
pasmMepam, 4YTO He Bcerga Tak. PacnpepeneHve pa3smMepoB MOXET ObITb ONMCAHO MHOTMMK cnocobamu. [ns pacnpegene-
HUIA pa3MepoB YacTuL, Kak NpaBwo, UCMOJb3YIOT NokasaTeny Yvcsa WM 4acToTbl, Nnowaib NOBEPXHOCTU UK NX 06bEM
(nn maccy, ecnm NNOTHOCTb BCEX YacTul, 0anHakoBa). C OYHKLUMOHATbHOM TOUKM 3pEHMS 3TV TpU NnokasaTesisi MoryT ObITb
BbIpaXXEHbI CeayLWwmmM obpasom:

a) Yoourf Kak F(njd9) nnm nokasatesib HyNeBoOro nopsifKa uin pacnpefeneHve 4actoT YacTuL, pasMepom o

b) Vsurface kak F(nid?) nnn nokasatesib BTOPOro nopsgka win pacnpegesneHvie naowaan noBepxHocTu YacTul, pas-
mMepom d;

¢) Y\MJure kak Ffnjdf) nnn nokasatens TpeTbero nopsaka wim pacnpegeneHve o6bLemoB YacTul, pasmepom d.

Bo Bcex Tpex criyyasx MPUHATO, YTO YacTUlibl ABAAKOTCA chepnyeckumn. B kayecTse npumMepa HUXe npusefeHsbl
TPW nokasartens 415 pacnpefeneHvs TUMUYHbIX aspo30/eil B Hapy)XHOM BO3AyXxe.

X — pa3mep yacTu, X — pa3mep yactuy, X — pa3mep yacTtu,
Y — uncio wnn yactota Y — nnowagb NoBEpXHOCTH Y — macca um oobem
a) PacnpegeneHnve yicna b) Pacnpegenexune ¢) PacnpegeneHns maccbl
yacTuy, NMOBEPXHOCTEN nm obbema
a Apgpa.

b HakonneHwue.

¢ KpynHble yacTuupl.

d Mpeobpa3oBaHune raza B YaCTULbI OT S4EP K HAKOMIEHMIO.
e YacTuubl OT MexaHUYeCcKMx NpPoLLeCCOB.

f OcaxpgeHwne.

PucyHok A.1 — MokasaTenu pacnpefeneHus ans TUNWYHbIX pacnpeseneHuii No pasmepam vactul, B aTMoccepe

Bce Tpu rpadmka MokasbiBalT OAHO U TO Xe pacnpeenieHne pa3MepoB uYacTul, B HapyXHOM Bo3gyxe. Pacnpe-
[eNeHVe Yncen Wi 4acToT NogdYepKUBaeT YacTulbl C HAVMEHBLLUMMU pasMepamMit U HaMbOsbLUMM YMC/IOM, MOKa3aHHbIX
KaK siapa. PacnpegaeneHme noBepxHOCTEN NogYepkMBaeT YacTulpl CPEeAHUX Pa3MEPOB WM HaKoM/eHue, Koraa ans 60osb-
LUMHCTBA a3po30/1eli MPOMCXOAUT NEPEXod OT rasa K yactuuyam. CuMTaeTcsi, YTO 3TO BbI3BAHO B/IMSHUEM MOBEpPXHOCTEN
11 BTOPOIi NoKasaTe/lb COOTBETCTBYET 3TOMY C/lydato. [/1 60/bLUMX YaCTULL, YMC/IO KOTOPbIX MeHbLUe, HO Macca 6osbLue,
LeCTBYeT TpeTwii nokasaTesnb WK pacnpeseneHne macc. Takum 06pas3oM, pacnpesesneHre YacTul, o Macce XapakTepHo
A1 yacTuL, 6osblIEro pasvepa, YeM pacrnpefenieHve yacTuy no pasmepam. Bce Tpu nokasatensi npeacTaBnstoT co6oii
OfIHO U TO Xe pacnpefesneHre, HO B Pas/INiHOI TPaKTOBKE.
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A.2 CMbIC/T pa3MepoB YacTul, NPU UCTIbITaAHUAX

3apaHne achdekTMBHOCTM (OUILTPOB MPW ONPEAENIEHHOM pa3Mepe YacTul, SBASETCS O6LLENPUHATON NPaKTUKONMA,
Hanpumep, MPPS. Ho npu atom npegnonaratoT, YTO pacrnpegeneHve 4yactul, no pasmepam takke M3BecTHO. Henpasusib-
HOe 3afaHne nokasartefieil pacnpefeneHus UM UCMosib30BaHWe pas/iyHbIX NapamMeTpoB, Kak B3aMMO3aMeHSeMbIX, MO-
XeT NPUBECTU K Cepbe3HbIM Oolmbkam npu oueHke adypekTuBHOCTU mnbTpa. Hanpumep, B CLUA npuHATa npakTtuka
ucnbitaHnin HEPA-¢mnbTpoB ¢ nomoLlbio YacTtuy, pasmepom 0, 3 Mkm no ctaHgapTty US Military Standard 282. Ho 0,3 Mkm
ABNSAETCA CPefHUM AMaMeTpoM aspo30/s Mo Macce COorfiacHo 3TOMY CTaHAapTy. B AelCTBUTENbHOCTU cpefHuii pasmep
Mo YMC/y YaCTUL, 3TOTO a3p030Ms paBeH npumepHo 0,18 mkm. CriefoBaTesibHO, MCTbITaHnsA MIbTPOB Npy 60MblUEM pas-
mMepe yactuy 0,3 MKM NpuBeET K 3aBblLLEHNIO ero 3(pPEKTUBHOCTU UM UCMbITAHUSA MOTYT paccMaTpuBaTbCs Kak MeHee
XecTkue. Takme OWKnOKM BO3MOXHbBI, €C/N HE YUYWUTbIBaTb pacnpeiesieHme 4actul, no pasmMepamM Mpu UCMbITAHUSAX U KOH-
LEeHTPUPOBaTb BHUMaHVE TOMIbKO Ha UX CpefHeEM pa3mepe.
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MpunoxeHve OA
(cnpaBo4Hoe)

CBefleHNs1 0 COOTBETCTBUM CCbIJIOYHbIX MEXAYHApPOAHbIX CTaHAAPTOB HauMOHa/IbHLIM CTaHAapTam

Tabnuuya JA.1

O603Ha4YeHNE CCbISTIOYHOrO CreneHb O603Ha4YeHne 1 HanMeHoBaHne COOTBETCTBYHOLLEro
MeXAyHapoaHOro ctaHgapTa COOTBETCTBUSA HauMoHa/IbHOro cTaHgapTa
ISO 29463-1 — M)
ISO 29463-3 HOoT FOCT P NCO 29463-3—2024 «BbicokoadhhekTBHbIE (hub-

TPbl OUMCTKM BO3AyXa W (hUbTpytoLLMe MaTepuansl 415 yaa-
NEHVst yacTul, 13 Bozdyxa. YacTb 3. VcmbiTaHusi njiockoro
hnbTpyloLLETO MaTeEpUasia»

ISO 29463-4:2011 oT FOCT P NCO 29463-4—2024 «BbicokoadhheKTBHbIE (hub-
TPbl OYMCTKM BO34yxa W hunbTpyolme Matepuasnsl Ans yaa-
NeHns YacTuy, 13 Bo3gyxa. YacTtb 4. MeTog ncnbitaHuin onsb-
TPYOLUMX 3N1EMEHTOB Ha YTeuKy (MeTof CKaHMpOBaHWUS)»

ISO 29463-5:2011 — *2)

*

ISO 29464 —

* COOTBETCTBYIOLWMI HaLMOHasIbHBI CTaHAApPT OTCyTCTBYET. [0 €ro NpUHSTVS PEeKOMEHAYETCS WUCMO/b30BaThb
nepeBo/], Ha PYCCKWiA A3bIK A@HHOTO MEeXAyHapoAHOro CcTaHaapTa.

MpumedyaHune — B HacTosLel TabnmLe MUCNosb3oBaHO Crieaytollee YC/IoBHOe 0603HaYeHe CTENEHN Co-
OTBETCTBUSI CTaHAAPTOB:

- FOT — naeHTUYHbIe CTaHAaPTbI.

1) B Poccwiickoii ®epepaummn Bmecto ICO 29463-1 peiictByeT FOCT P 71176—2023, naeHTuuHbIn EH 1822-1:2019.

2) feiictByeT TOCT P NCO 29463-5—2024 «Bbicoko3dtheKTUBHbIE OUILTPbI OUMCTKM BO34yxXa U hunbTpyrowme
maTtepuasbl AN YAAIEHNA YacTul, 13 Bo3ayxa. Yactb 5. MeTogbl ncnbiTaHnii (hunbTpyOLMX 31EMEHTOB», UAEHTUYHBIN
ISO 29463-5:2022.
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