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MNpepgncnoBne

1 NOATOTOBJ/IEH O6uwepoccuitckoii obLw,ecTBEHHON opraHusaymein «Accoumanmsa NHXeHepoB NO KOH-
TPONO MUKpo3arpsisHeHUin» (ACUHKOM) Ha ocHOBe COGCTBEHHOIO NepeBofa Ha PYCCKUIA S3bIK aHIN0A3bIYHOM
BEpcUM cTaHfapTa, yka3zaHHOro B NyHKTe 4

2 BHECEH TexHuyeckum koMmuTeToM no cTtaHgaptusauunm TK 184 «Ob6ecnevyeHne NPOMbILWIIEHHONW Yn-
CTOTbI»

3 YTBEPXAEH VW BBEAEH B AEI7ICTBVIE Mprukazom defepanbHOro areHTCTBa MO TEXHUYECKOMY pe-
rynuposaHuio n metponorum ot 15 maa 2024 r. Ne 608-cT

4 HacToAwwnin cTaHfapT UAEHTUYEH MeXAyHapoaHomy cTaHgapty MCO 29463-5:2022 «Bblicokoadpek-
TUBHble UNBLTPLI U PUALTPYOLWME cpeabl ANA yaaneHua vactul us Bosgyxa. Yacte 5. MeTtog ucnbiTaHui
puneTpyowmnx anemeHToB» (ISO 29463-5:2022 «High-efficiency filters and filter media for removing particles
in air — Part 5: Test method for filter elements», IDT).

MexayHapoaHbllii cTaHgapT paspaboTaH TexHuyeckum komuTetom WNCO/TK 142 «O6opynoBaHue gns
O4YUCTKN BO3AyXa U APYTUX rasoB».

Mpu NnpumMeHeHUN HacToALWEero ctaHjapTa pekoMeHAYyeTCsa UCNO/Ib30BaTh BMECTO CChIJIOYHbIX MeXAyHa-
poAHbIX CTaHAApPTOB COOTBETCTBYKOLWMNE UM HALMOHANbHbIE U MEXrocygapCTBEeHHble CTaHA4apThbl, CBEAEHUA O
KOTOPbIX NPUBEAEHbl B AONOJIHUTENIbHOM npunoxexHun OA.

JononHWTeNnbHble NpYUMeYaHUs U CHOCKM B TEKCTe cTaHgapTa, BblAeNeHHble KYpCUBOM, NpUBEAEHbl AN
NOSAACHEHMWSA TeKcTa opurnHana

5 B3AMEH IFoOCT P EH 1822-5—2014

MpaBuna NPUMeEHEHUA HACTOSLWEro cTaHjapTa YCTaHOoB/IEHbl B cTaTbe 26 defepanbHOro 3akoHa
oT 29 uioHA 2015 r. Ne 162-#3 «O cTaHgapTu3auum B Poccuitckoin degepauun». MHdopmaunsa 06 uns-
MEeHEeHUSAX K HacTOosALLeMY CTaHAapTy Ny6/MKyeTCsl B eXerofHom (No cOCTOSIHWIO Ha 1AHBapsa Tekywero
roga) UHOPMaLNOHHOM yKaszaTene «HaunoHanbHble CTaHfapThl», a opuLManbHblii TEKCT W3MeHeHMi
N NonpaBoK — B eXeMecA4YHOM WHpopmalunOHHOM yKa3aTene «HaumoHanbHble CcTaHfapThbi». B cnyvae
nepecMoTpa (3amMeHbl) WM OTMEHbl HAcTOsLero cTraHjgapTa cooTBeTCTBYyWUWee yBejoMneHne 6ygeT
ony6/1MKoBaHO B 6GaumxalilleM BbIMyCKe €XeMecsA4YHOro MHMOPMaLUOHHOTO ykKasaTens «HauuoHanbHble
cTaHfapThi». CooTBeTCTBYylOWaa nHpopmaLmnsa, ysejoMaeHme U TEKCThbl pasMelialn TCAa TakKe B UH-
hopmaLnoHHON cucTeme o6LEro NoMb30BaHNs — Ha ouuManbHOM caiiTe degepanbHOro areHTcTBa No
TEexXHUYECKOMY PeryfiupoBaHuio U MeTpPoiorum B ceTu MHTepHeT (Www.rst.gov.ru)

© 1S0O, 2022
© OdopmneHne. ®rbyY «MNHCTUTYT cTaHpgapTusaunmn», 2024

HacTosiwuii cTaHgapT He MOXeT GbiTb MOMIHOCTHLIO WM/IM YAaCTUUYHO BOCMPOM3BEEH, TUPAXUPOBAH M pac-
NpoCTpaHeH B KauecTBe O0(pULMaNbHOIO U3gaHus 6e3 paspeweHus defepasbHOro areHTCTBa No TEXHUYECKO-
My peryfiupoBaHui 1 MeTposioruu
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BBepgeHne

CtaHgaptbl MCO 29463 (Bce yacTu) noayyeHbl u3 ctaHgaptoB EH 1822 (Bce uyactu) ¢ pagom mame-
HEeHUI, oTpaxawwmnx no3munio cTpaH, He BxoaAuwnx B EC. OHM copepxart Tpeb6oBaHusA, (pyHAaMeHTallbHble
NPUHLUWMAbI UCNbITAHUA W MapPKUPOBKN ANSA BblCOKOIMM (P EKTUBHLIX (PUNBTPOB OUYUCTKM BO3Ayxa OT YacTuy C
3P PEeKTUBHOCTBLIO OT 95 % 0 99,999995 %, KOTOpPbLIE MOTYT MCNO/MbL30BATLCA ANA Knaccuukaumm uabLTpos
B LesioM, 60 No cornaweHnto Mexay nocTaslWUKOM ¥ Nosb3oBaTenemMm.

CtaHpaptbl MCO 29463 (Bce 4acTu) npegycmaTpuBaloT oueHKY 3 PEeKTUBHOCTU BCeX (PUNLTPOB Ha
OCHOBE cyeTa 4YacTul, C NCNOIb30BaAHMEM XUAKNX UK (KakK anbTepHaTMBa) TBEPAbIX KOHTPOJIbHbIX a3po30/eit,
4YTO NO3BONSIET BbINOMHATL CTAHAAPTHYI0 knaccudukaunto puabTPoB Kak Mo MHTerpasabHOW, Tak U No NoKanb-
HOW 3P PEKTUBHOCTU, YTO 0OLIYHO MOKPbIBaeT 6GOMbWMHCTBO TpebOoBaHUA B pa3/IMYHbIX 061acTaX NpMMeHe-
HUA. OTnnume NCO 29463 (Bce yacTu) OT APYIMX HaLMOHa/IbHbIX CTaHO4apTOB 3akno4vyaeTcsa B meTtodax onpe-
OeneHnsa nHtTerpanbHon 3o PeKTUBHOCTN. BMecTo oueHKM 3(p(hekTMBHOCTM MO MacCOBOW KOHUEHTpauuu mam
06LWNX KOHUEHTpaLMn 3T MeToAbl OCHOBAaHbI Ha cyeTe yacTul B TOYke ¢ Hanbonbwum npockokom (MPPS —
Most Particle Penetrating Size), koTopas 418 MUKPOCTEKNOBONOKHUCTbIX (DUNBbTPOB COCTaBNsAeT NPUMEPHO OT
0,12 po 0,25 MKM. DTOT MeTOj TakXe NO3BOJIAET UCMbITbIBATb CBEPXBbICOKOI(D P EKTUBHbIE PUNBLTPbI OUYUCTKMU
BO3yXa CO CBEPXHU3KMM MNPOCKOKOM, YTO HE AO0CTUranocCb MNPU UCMOMb30BAHUU NPEXHUX METOAOB KOHTPO/A
M3-3a UX HEeAOCTATOYHOW YyBCTBUTENbHOCTU. ANA MembpaHHbIX (hMAbLTPOB AEeWCTBYeT Apyroe npasuao (cm.
npunoxeHuwe B). He cmoTpa Ha TO, YTO He MPUBOAATCA 3KBMBAJIEHTHble METOAbl WCMbITAHUA 3apPsKEHHbIX
hunbTpOB, NOPAAOK obpaleHna c aTumun cunbTpamun npueeneH B npunoxeHun C. CneuynanbHble TpeboBa-
HMA K MeTodaM WUCMbITaHWi, UX NePUOAUYHOCTU N BELEHUKD NPOTOKOMOB MOryT GbiTb COr/lacoBaHbl MeXAy no-
CTaBLLMKOM M 3aKa3ymkom. Ana dunnbTPoOB € MeHbWel 3 PeKTUBHOCTbLIO (rpynna H, kak ykazaHo B 4.2) moryT
NPUMEHATLCA anbTepPHATUBHbIE METOAbl UCMbITaAHWA Ha yTeuky no NCO 29463-4:2011, npunoxeHune A.

OT1nnunem ctaHgaptoB NCO 29463 (Bce yacTu) OT ApPYIMX METOLOB ABNSAETCHA, Hanpumep, To, YTO ApY-
rme MeTofbl OCHOBaHbl Ha onpefefneHun obuweli KOHLEeHTpaLuy aspo30/ibHbIX YacTul, a He MHAMBUAYaNbHbIX
yacTtuy. KpaTtkoe onucaHue aTUX MeTOLOB CO CCblI/IKAMMW Ha COOTBETCTBYHOLULME CTaHAapTbl 4AaHO B NpuUaoXe-
Hun D.

OTO BTOpOE u3gaHnue oTMeHAET U 3ameHsaeT nepsoe nagaHne (MCO 29463-5:2011) c TeXHNUYECKUM nepe-
CMOTPOM.

OCHOBHble U3MEHEHUS:

- 06HOB/IE€Hbl HOPMATUBHbIE CCbISIKW;

- nepecMoOTpeHO npunoxeHune C.

MpumeuaHne — B Poccuiickoii degepauun gelicTeyeT ¢ 1990-x rogoB knaccudukaums BbICOKOIPEKTUB-
HbIX (hnnbTpPOB ounCTKU Bo3gyxa EPA, HEPA n ULPA (E10-E12; HM3; H14; U15-U17), Takxe Kak n B EBpocotose.

NCO 29463-1 ycTaHaBnmBaeT OT/IMHAKLLYIOCA OT 3TOro Knaccudukaumio unbTpPoB, YTO HE MPUHATO HU B
EBpone, H1 B Poccun. B cBsi3n ¢ 3Tum B EBpone npuHAT cTaHgapT EH 1822-1:2019, naeHTUWYHbIA nepeBog KOTOPOro
BBeAeH B Poccum B kayecTBe NTOCT P 71176—2023. 3T0 obecneunBaeT ygo6bCcTBO B paboTe M egMHOE NOHMMaHue
npov3BoanTenein uabTPOB, MOHTaXHbIX OpraHu3aLlmnii, ncnelTaTenel n nofb3oBaTenei.

O6nacTb npumeHeHua MCO 29463-2, NCO 29463-3, NCO 29463-4 n NCO 29463-5 orpaHuyeHa npenmMyLLecTBeH-
HO UCNbITaHnAMN OUNbLTPOB UX MPOU3BOANT ENAMMN.

B cBA3M 3 TUM B HACTOALLEM CTaHapTe coxpaHeHbl 0603HAYEeHUSA (hUNbTPOB B COOTBETCTBUM C OpUTrMHAIaMMU.
Tabnuua conocTaBneHnsa obo3HaveHnii npueegeHa B FOCT P 71176—2023.
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HALULWOHAINDBHEBINR CTAHAOAPT POCCUWMCKOW PEOLEPALMNMN

BbICOKO3®PPEKTUBHBLIE ®UNNbTPblI N ®PUJTIBTPYHOWWE MATEPUAIbI
Ana YOANEHNA YACTUL M3 BO3OYXA

YacTb 5
MeToa ucnbiTaHU PUNBTPYHOLWNX 9N1EMEHTOB

High-efficiency filters and filter media for removing particles in air. Part 5. Test method for filter elements

[ata BBegeHuna — 2025—01—01

1 O6nactb NpPMMeEHeHUs

Hactoawwnin ctaHgapT ycTtaHaBnneaeT MeToA onpefeneHns 3P ekTUMBHOCTM (DUAbTPOB B TOYUKE C Hawu-
6onbwnmMm npockokom (MPPS). OH Takxe COLEepXWUT PYyKOBOACTBO MO WUCNbITAHUAM W Knaccudukayumm dunb-
TpoB c Toukamn MPPS meHee 0,1 mMkm (npunoxeHue A) 1 3apsXKeHHbIX PUAbLTPOB C CUHTETUYECKMMMN BOJTOKHA-
My (npunoxeHune C). CTaHgapT npegHasHavyeH 419 NpUMeHeHMsa coBMecTHO ¢ MCO 29463-1, MCO 29463-2,
NCO 29463-3 n NCO 29463-4.

2 HopmaTtuBHble CCbI/IKA

B HacToAwem cTaHfapTe UCNOJIb30BaHbl HOPMAaTUBHbLIE CCbIJIKW Ha cnefyllme crtaHgapTtel [4na gatn-
pOBaHHbIX CCbIJIOK MPUMEHSAKT TONbKO yKa3aHHOe M3faHue CCbIZIOYHOro ctaHgapTa, AN HeAaTUpPOBaHHbIX —
nocnefHee u3faHue, BKAYaa BCe U3MEHEHUA)]:

ISO 5167-1, Measurement of fluid flow by means of pressure differential devices inserted in circular
cross-section conduits running full — Part 1: General principles and requirements (I3mepeHue noTtoka Te-
Kyyein cpefbl C NMOMOLbIO YCTPONCTB AN W3MeEpPeHusa nepenaja faBNeHWUs, NOMeELWEeHHbIX B 3aM0/IHEHHbIE
Tpy6onpoBoAbl KPyrnoro cedyeHunsa. Yactb 1. O6wWwme npmHUMnbl u TpeboBaHns)

ISO 16890-4, Airfilters for general ventilation — Part 4: Conditioning method to determine the minimum
fractional test efficiency (PunbTpbl 04UMCTKM BO3AyXa o6uULero HadHavyeHus. Yactb 4. MeToa KOHAUUMOHUPOBA-
HUA ANa onpefeneHns MUHUMaAbHON dpaKkunoHHOK adhekTUBHOCTH)

ISO 21501-4, Determination of particle size distribution. Single particle light interaction methods. Part 4:
Light scattering airborne particle counter for clean spaces ([TonyyeHne pacnpegeneHus 4actvuy no pasmepam.
OonTtuyeckme mMeTobl OLLEHKN OTAesbHbIX YyacTul. Yactb 4. CYeTUMKM YacTul B BO3AyXe AJIA YMCTbIX Nomelye-
HWiA, paboTaluine Ha NpUHUKUNE paccessHUs ceeTa)

ISO 29463-1:2017, High-efficiency filters and filter media for removing particles in air — Part 1:
Classification, performance testing and marking (BboicokoadeKkTuBHble (UILTPLI OYUCTKU BO3AyXa U PUMb-
Tpywuwune maTtepuansl AN yAaneHusa dactuly m3 Bosgyxa. YacTtb 1. Knaccudwukaumsa, mcnbiTaHus pabouunx
XapakTepucTuk u mapknpoBka)

ISO 29463-2:2011, High efficiency filters and filter media for removing particles in air — Part 2: Aerosol
production, measuring equipment, particle counting statistics (Bblcokoad@eKkTuBHbIe (PUALTPbI OYNCTKMN BO3-
ayxa u hunbTpylouwme matepuansl ANS yaaneHusa dactuy n3 Bosgyxa. YacTb 2. MonyyeHue asposonei, uc-
nelTaTeNbHoe obopyaoBaHue, cTaTUCTUKa cyeTa vyacTul)

ISO 29463-3, High efficiency filters and filter media for removing particles in air — Part 3: Testing flat
sheet filter media (BbicokoahdekTuBHbIE (DUABTPbI OYUCTKN BO3AyXxa M UNbTPyKOWME maTepuansl ANA yaa-
neHns vactuy u3 Bosgyxa. Yactb 3. cnblTaHna naockoro ounbTpyrowero marepuana)

M3pgaHne odpuumnanbHoe
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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 [BbicokoacekTuBHble DUAbLTPLI
O4YMCTKM BO3AyXxa v huNbTpyloLMe maTepuansl ANa yganeHusa yacTtuly us sosgyxa. YacTtb 4. MeToa ncnbiTaHui
PUNBTPYOLUNX 391EMEHTOB Ha yTeuky (MeTof CKaHMpoBaHuUA)]

3 TepMuHbI, onNpeaeneHns, CUMBO/Ibl U COKpaLLEHMS1 TEPMUHOB

3.1 TepMuWHbI N onpepeneHns

B HacTofdwem cTaHpgapTe MNpUMeHeHbl TepMWHbLI W onpegeneHua, npusepeHHole B NCO 29463-1,
MCO 29463-2, NCO 29463-3, NCO 29463-4, a Takxe cnejywuime TepMUHbI C COOTBETCTBYHLWMUMN onpege-
NeHnsaAMMN.

MCO n M3K BeayT 6a3y AaHHbIX NO TepMUHaAM A5 UCNONb30BaHMA B cTaHAapTu3auum u cogepxaty-
l0CA Mo c/efylwlWwmnmMm ajgpecam:

- nnatgopma oHnaliH-npocmoTpa NCO, goctynHas Ha https://www.iso.org/obp;

- Qnektponegna M3K, goctynHasa Ha https://www.electropedia.org/

3.1.1 Bpems oTbopa npobbl (sampling duration): Bpems, B Te4eHne KOTOPOro BeAeTcs cCyeT yacTuy B
npobe Ao unbTpa M nocne punbTpa.

[MCO 29464:2017, 3.2.153]

3.1.2 mMeTOo4 cyeTa yacTul M OLEHKM KX pa3mepoB (particle counting and sizing method): MeTtopg
cyeTa yacTul, KOTOPbIA NO3BONAET ONpeAensATb YNCNO YacTul, KiaccuuuupoBaTb YacTulbl MO pasMepam.

MPUMEP — C ucnonb3oBaHWeM cyeTyuKa yacTul,.

[MCO 29464:2017, 3.2.123]

3.2 0O603HayeHUA 1 coKpaweHunsa

C — KaHaJ/ cyeTyuka yactuu;

CN — CcYeTHad KoHUeHTpauus,

dp — AnameTp 4acTuubl, MKM;

E — 9P (P EeKTUBHOCTb;

K — KoathchumymeHT pasbaBneHus;

N — 4YMCN0 YacTtuu,

P — NPOCKOK, %;

p — abconwTHoe pgaBneHue, MMa;

T — Temnepartypa, K;

t — Bpems oTb6opa npobhl, C;

w — pacxop Bo3gyxa, cm3lc;

Ap — nepenapg gasneHus, Ma;

® — OTHOCUTeNbHas BNAXHOCTb, %;

CPC — CYeTYUK Afep KoHAeHcauuu;

DEHS — AauaTtunarekcuncebaymHar,

DMPS — AndhepeHumnanbHbll aHann3aTop pasmepoB YacTul, N0 NOABUXHOCTH;
DOP — AnoKkTundgTanart;

ePTFE — nopucTble TepIOHOBbIe MeMbpaHbl;
IPA — MW30MpPONMNOBLIA cNUPT (M30nNponaHon);
MPPS — pasmep YacTul ¢ MakCMManbHbIM MPOCKOKOM;
OPC — ONTUYECKMIA CYETUYMK YacTul,.


https://www.mosexp.ru# 
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4 MeToAbl KOHTPONSA 3PPEKTUBHOCTH

4.1 Ba30Bblii MeTOL KOHTPOA 3hPeKTUBHOCTH

Ona onpepeneHns adPeKTUBHOCTU KOHTPOIMPYEMBIA DUABLTP 3aKPENNAT B UCNbITATE/IbHOM CTEHAE U
noAatT KOHTPO/IbHbIA BO3AYX C HOMWHAIbHBIM PACXO40M.

Mocne namepeHna nepenaga AaB/eHUs Ha PuUAbTPe NPpU HOMUHANBbHOM pacxoje BbINO/HAETCHA 04YMCTKa
(npoayska) hunbTpa YMCTbIM BO34YXOM. 3aTeM noJaeTcss KOHTPOJIbHbIM a3po30/b OT reHepaTopa aspo3oiel,
KOTOpbI/A CMewmnBaeTca € NOATOTOBMEHHbIM BO34YXOM B CEKLMM CMeluBaHWSA ¢ o6pa3oBaHNEM OAHOPOAHOTO
cocTaBa B MOMEPEYHOM CeyYeHun BO3AYyXOBOAA.

OnpegeneHune 3 eKTUBHOCTN BbINOMHAETCA ANSA 4yacTuy C Haubonbwumm npockokom (MPPS) no
NCO 29463-3. LonoNnHUTeNbHO MOXeT ObliTb OnNnpefeneHo pacnpegeneHne asapo30/ibHbIX YacTuy No pasme-
pam € Mcnonb30BaHWEM COOTBETCTBYyHLW Ero o6opyaosaHns, HanpuMmep anddepeHumanbHOro aHaausaropa
pasmepoB vactuy (DMPS).

WcnbiTaHna pgonyckaetcs NPoBOAWTb C UCNOJSIb30BAHUEM KakK MOHOAWCNEPCHOro, Tak WU nosauaucnepc-
HOro asposons. MNpu ncnonb3oBaHUM KBA3MMOHOAMCMEPCHOTO a3po30/sa 06LWMA cueT YacTul, MOXEeT BbIMO/-
HATbHCA C MOMOLW,bIO cyeTUYMKa agep koHgeHcaunnm (CPC) unm ontuyeckoro cyetumka vyactuy (OPC), Hanpumep
nasepHoro cyetyuka yactuy. Cnepgyet y6eaunTbcs, YTO cpefHuUii guameTp yacTuly cooTBeTCcTBYeT Touke MPPS,
T. €. pasMepy yacTul, Npy KOTOpoM (PUALTPYLWNA MmaTepman MMeeT HaMMeHbL Yy 3P PEKTUBHOCTD.

Mpu ncnonb3oBaHUM NONMANCNEPCHOTO a3po30na cnegyeT NPUMEHATb ONTUYECKUA CYHETUMK YacTul, Ko-
TOpbIA, KPOME cyeTa YacTul, MOXeT onpeaenAaTb pacnpefeneHne yactuy no pasmepam. Cnegyert yb6eanTbces,
4YTo cpefHuin pasmep vyacTuy DM KOHTPO/ILHOTO a3p030/1s HAXoAMTCA B npegenax

SMPPS <DMc 1,5-SMPPS, 1
15 (1)

roe MPPS — pasmep yactuy ¢ HanbonblW MM NPOCKOKOM.
Mpu onpegeneHnn nHTerpanbHoOn adhpekTUBHOCTU cnepyeT oTobpaTb npeacTaBuTesibHble NPobbl BO3-
Ayxa o v nocne puabTPylLWero afleMeHTa M nogaTtb UX Ha cYeTyuk(n) yacTuy ANa onpefeneHus yucna
yactuy. Heob6xoammo npegycmatpuMBaTbh CeEKLWIO CMELWWBAHWUA 3@ KOHTPOAMPYEMbIM (QUAbTPOM AN OOHO-
pPOAHOT0 CMeLWwnBaHNA aspo30aa C KOHTPONMPYEeMbIM BO34YXOM B NONepeyvyHoOM cevyeHun Bosgyxosoga (6.2.4).
Ecnun npm vcnblTaHnax ounbTpoB 60/1bWKNX pa3mMepoB HEBO3MOXHO AOCTUYb TpebyemMoro cmelwmBaHus
a’spo3ons, To ciefyeT NPUMEHATb MeTO[ C ABUXYLNUMCA NPO600TOOPHUKOM NO MPUMOXEHUIO A.

4.2 ANbTepHaTUBHbIN MeTOA OUEeHKN adhheKTUBHOCTU huabTpoB rpynn H u U

CTtaHaapTHbIl mMeTofd KOHTponsA addekTuBHocTM no 4.1 npepgycmaTpvBaeT WCNOMb30BaHue QUKCU-
poBaHHOro npo6ooT6opHUKA. B kauecTBe anbTepHaTMBblI AONycKaeTcsi NPUMEHSATb MeTO[ CKaHWPOBaHUSA C
NOABUMXHbIM(M) NPO60OTHOPHUKOM(aMM) NO NPUNOXKEHUID A.

4.3 CTaTUCTUYeCKUn meTopn OUeHKN appeKTUBHOCTM (PUNbTPOB MeHbLIENH aPPEKTUBHOCTHU
(rpynna E)

Ona dounbTpoB rpynnel E cnegyet ncnonb3oBatb O4WH M3 CTATUCTUYECKUX METOA0B MO AAaHHOMY MYHKTY.
He o0653aTenbHO NPOBEPATb KaxAbll hunbTp rpynnel E, B oTAnune ot ounbTpos rpynn H n U. HTerpanbHyio
3 hekTUBHOCTL OUABLTPOB rpynnel E cnepyert onpefenAats NyTem ycpefHeHUsA pe3ynbTaToB Npu ctatuctunye-
CKoll 06paboTKe pe3ynbTaTOB MCMbITAHWA MO NPUBEAEHHOW HUXE METOoAUKE.

CnepyeT nNpuBecTu AaHHble 0 PuUNbTpe, ohopMaseMblie B BUAe ceptudukara KOHTPONS UAM nNpoTokona
3aBOACKMX MCNbiTaHWA. HO nocTaBLW MWK AO/XEH npeacTaBuTb No TpeboBaHUK LOKyMeHTallbHOe CBUAeTeNb-
CTBO ANS NPOBEPKMU AEKNAPUPOBAHHbIX faHHbIX O huabTpe. 3TO MOXeET BbiTb BbINO/IHEHO:

a) NpUMeHeHUeM cepTUPULUUPOBAHHON CUCTEMbI MeHeAXMeHTa kavyecTBa (Hanpumep, no MCO 9000),
KoTopas TpebyeT CTAaTUCTUYECKOTO KOHTPONA UK NpefocTaB/ieHnemM 3aBOACKOro NPOTOKOAa UCNbiTaHuin, nn6o

b) NpUMEHeHUeM MPU3HAHHbLIX CTATUCTUYECKMX METOAOB A/ KOHTPONA BCEX Cepuil hunbLTpoB.

Takxe gonyckaeTcss NPMMEHATb MeToA Bbl6OPOYHOro KoHTpons no MCO 2859-1 wnn nwoboin gpyroi ak-
BUBA/IEHTHbIA MeToA.

MeTopg BbI6GOPOYHOTro KOHTpoNsa no MCO 2859-1 npegycmaTtpuBaeT B Havyasie BbICOKYH 4aCTOTYy KOHTPO-
N8, HO No mMepe pocTa 06bEeMOB NMPOM3BOACTBA U NPU NOATBEPXAEHUM COOTBETCTBUA (PMNLTPOB 3afaHHbIM
TpeboBaHMAM YacToTa KOHTPOAA MOXeT ObiTb YMeHblWeHa. Hanpumep, A4Na nepBbiX BOCbMU CEpUil NpoayKuumn
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npoBOAST CNNOWHON KOHTponb (100 %). Ecnu Bce pe3ynbTaTbl KOHTPO/SA MOJIOXWUTENbHbI, TO YacTOTY KOH-
TpONs yMeHbllalT B ABa pasa 4N1a cnejyluwux BocbMu cepuii unbTpoB. Ecnm Bce pesynbTaTbl KOHTPONSA
CHOBa MOJIOXMWTENbHbI, TO YACTOTY KOHTPO/SA YMeHbLalT B ABa pa3a CHOBa M T. 4. A0 Tex MOpP, MoKa HYXHO
6yneT NpoBepsTb TO/IbKO OAHY CEPUI0 U3 BOCbMM (MUHMMAasbHas 4YacToTa KOHTpons). Kaxablii pas, korga Ha-
6ﬂPO,D,aETCFI HecooTBeTCTBMEe OAHOINo U3 UCNbITaHHbIX Cpl/lanpOB 3ajaHHbIM TpEﬁOBaHI/IFIM, 4yacToTa KOHTpons
yBenuMymBaeTcs B fBa pa3a. B niob6om cryyae 4Mcno KOHTPONMpyembiX (PUAbTPOB B CEPUN AOXKHO ObiTb 60-
nee Tpex.

5 KoHTponumpyembiii oUnbTP

KoHTponunpyemblit uNbTP HE AO/HKEH MMETb BUAWMbIX NMOBPEXAEHUA UAN OPYTUX OTKAOHEHWA OT HOp-
Mbl. DMNbTP TpebyeT OCTOPOXHOTO obpaweHns. Ero MmapkupoBka goxHa 6biTb HEeTKOI, CTOWKON U cogepxaTtb
cnepywouwmne gaHHble:

- 060o3HavyeHue chunbTpa;

- 0603HayeHNe CTOPOHbI, HA KOTOPYI MogaeTcs BO34yX.

TemnepaTtypa uabTpa 1 NogaBaemMoro Ha Hero Bo3fyxa AO0J/KHbl 6biTb O4WHAKOBbI.

6 VcnblTatenbHblli CTEHA

6.1 O6wune NnosoxeHnsa

MpvHUMN NOCTPOEHUs CTeHfa aHasormyeH ucnoitatesbHomy creHgy MCO 29463-1:2017 (pucyHoOk 4).
Cxema cTeHfa npuBefeHa Ha pucyHke 1 HacTodwero crtaHgapTa.

OCHOBbI NpOLECCOB MONYYEHUA U HelTpanusauuyn aspos3osieii ¢ NoAPo6HbIM onncaHnem npuboposB u
obopypoBaHus npuBegeHbl B MCO 29463-2.

6.2 Bo3ayxoBoA4 ANSA UCNbITaHWUM

6.2.1 TlMoarotoBka KOHTPO/MPYEMOro Bo3ayxa

Ob6opypoBaHue AnA MOATOTOBKM KOHTPOJIMPYEMOrO BO34yXa [AOJ/IKHO COOTBETCTBOBaTb TpeboBaHMAM
pasgena 7.

6.2.2 PerynnpoBaHune pacxoja Bo3fyxa

McnbiTaHusa dwunbTpa cnepyet npoBoAUTbL NPM HOMWHANBHOM pacxofe Bo3gyxa. Cneayet npepycmo-
TpeTb peryavpoBaHue pacxoga Bo3gyxa C HEOH6XOAMMON TOYHOCTbLH (Hanpumep, M3MEHEHUEM CKOPOCTU Bpa-
WeHna BEHTMNATOPa UM OTKPbITUEM 3ac/IOHKW) Ans obecneyeHus NOCTOSAHCTBA pacxoja B npegenax =5 %
HOMMWHa/NIbHOTO 3Ha4YeHuUsA. B xoge Kaxgoro ucnbiTaHMsa KonebaHusa pacxofa BO3fyxa He AOJDKHbl NpeBbiwaTb
+2 %.

6.2.3 V3mepeHUe pacxopa Bo3ayxa

Mi3amepeHne pacxofa BO3a4yxa BbIMOMHAKT CTaHAAPTHLIM WMAN KanMbpoBaHHbLIM METOAOM, HanpuMmep mns-
MepeHuem nepenaja faB/ieHUA C UCNOMb30BaHUEM AunadparMeHHble NaacTuHbl € OTBepcTuem, POPCYHOK,
Tpy60ok BeHTypu no MCO 5167-1.

Ownbka MaMepeHnii He foIXHa NpeBbiWwaTte 5 % U3MepPSAEMON BEINUYNHDI.

6.2.4 Cekuma cmewmnMBaHUa aspososei

KOHCTpyKumMs ycTpolicTBa BBOAA a3po030/ell U CeKuum cmelwmnBaHns (pucyHok 1) goskHa obecneymBaTtb
KOHLUEeHTpauuio asapo30ns B pasHblX TOYKax MOMNEPEeyHOro ceyeHws BO3[yXOBOLa HENOCPeACTBEHHO nepef
PunbTpoM, He oTnnyawwytca 6onee yem Ha 10 % cpegHelh BeNMYUHbLI, NMONYYEHHONW MO KpaliHel mepe no
AEeBATU TOYKAM M3MepeHus, pacrnpefesieHHbIM paBHOMEPHO MO NONEPEYHOMY CeYeHUo BO3AyXOoBOAa.

6.2.5 KpenneHue punbTpa

KpenneHune umnbTpa f0XHO obecneynBaTb repMeTUYHOCTb KOHCTPYKLUMM M COOTBETCTBME MOTOKA BO3-
Ayxa 3agaHHblM TpeboBaHMAM. He AO0MKXHO 6GbiTb MPENAaATCTBUIA ANA Npoxofa BO3fyxa HW B OLHON W3 yacTei
cTeHpa.
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1 — cunbTp rpy6oit ouncTKM; 2 — PUALTP TOHKON OYUCTKM; 3 — BEHTUNATOP; 4 — HarpeBaTteflb BO3Ayxa; 5 — BbICOKO3((EKTUBHBIN

unbTp; 6 — BBOJ, a’3po30/1s B BO3AyX0BOA, 7 — Aatyuk Temnepatypbl (7); 8 — rurpomeTp (cp); 9 — npo600TOOPHUK A1 aHanm3a

pasmepoB yacTuy; 10 — npob6ooT60pHUK A0 mnbTpa; 11 — konbuesas Tpy6ka ANA M3MepeHusa nepenaja fasnexus; 12 — maHomeTtp

(Ap); 13— y3en ANna ycTaHOBKW KOHTpoONupyemoro punbTpa; 14 — 3acnoHka gna namepenuii no NCO 5167-1; 15— gatumk abconoTHOro
nasnexHns (p); 16 — andphbepeHunanbHblii MaHoMmeTp (Ap): 17— npo600T6OPHMK nocne gunbTpa

PucyHok 1 — lpumep ucnbiTaTeNbHOro CTeHja

6.2.6 TOYKM nM3MepeHUsa nepenaga gaB/ieHUs

Toukn nsmepeHus nepenaga faBneHUa LOMXHbl 6biTb BblOpaHbl Tak, 4To6bl 06ecneynTb AOCTOBEPHOE
onpefeneHne cpefHero 3HayYeHUsa cTaTM4yeckoro gassieHus 4o u nocne gunbtpa. NMAOCKOCTM N3MepeHnsa gaB-
NeHns Jo n nocne uabTpa AO0J/DKHbI O6bIThb BbiGpaHbl B MecTax, rae nNoToK O4HOPOAEH.

OTBepcTUA B NPAMOYTOJIbHLIX WKW KBagpaTHbIX BO34yX0BOAaX KOHTPO/IMPYEMOro BO34yXa [OOJIKHbI
nMeTb AnameTp oT 1 40 2 MM, 6bITb paBHbIMW U pacnonaraTtbCa B cepefiMHe CTEHOK BO34yX0oBoAa nepneHau-
KYNSApPHO K HanpaB/feHW0 NoToka. YeTbipe OTBEPCTUA A1A USMEPEHUA AOMXHbI 6blTb COEAMHEHbl KONMbLEBOM
TpyO6KOIi.

6.2.7 OT60p Npo6 o hunbTpa

M3 noTtoka Bo3Ayxa oTbuparTcsa nNpobbl C NOMOLWbLI0 NPO60OTOHOPHUKOB N NOAAKTCA B CHETUMKM YacTul,.
OvnameTp Npo600TOOPHMKOB AO/DKEH OblTb ONpegeneH € y4eTOM YC/NO0BUSA M3OKUHETUYHOCTW B BO3AyXOBOAe
npu 3agaHHoMm pacxoge Bosgyxa. Owwnbkamm npobooT6opa MOXHO NpeHebpeub 6narogaps manomy pasmepy
yacTul B KOHTPO/IbHOM aspo3osie. Tpybka NoACOeANHEHUA CYHETUYMKA YacTul A0/MXHa OblTb Kak MOXHO KOpO-
ye. Mpobbl Ao chmnbTpa oTéUpatoTca PUKCUPOBaAHHBIM NPo600THOPHNKOM. OTH60OP NpPob AO/MKEH ObITb Npeg-
CTaBUTENbHbLIM, YTO AOCTUraeTcsa B c/ay4yae, Korga KOHUeHTpauusa aspo3ofeli oTanyaeTtca He 60/ee yem Ha
+10 % cpefHero 3HayeHus, onpepesieHHoro no 6.2.4.

Mocne dunbTpa Takxe ycTaHaBAMBAKT OAWH (PUKCMPOBAHHLIA NPO600TOOPHUK. Mexay 3aTum npo6o-
OTGOPHMKOM M (huNbTPOM nNpepycMaTpuBaloT CEKLMI0 CMelnBaHusa, KoTopas obecneynBaeT npeacTaBUTesb-
HOCTb pe3y/nbTaTa OnpefesieHVWs KOHUeHTpauuu yYactuy nocne cunbtpa. 370 TpebyeTcsa Ha caydvyan Hanmuua
B KOHTpOo/AMpyemoM duabTpe 60MblNX UCKYCCTBEHHbIX MOBPEXAEHWUI; Npu 3TOM KOHLeHTpauusa aspo3ons
nocne punbTpa He fO/MKHA OoTAM4YaTbca 6osee yem Ha £10 % OT cpegHeli BENUYUHbI NPU U3MEpPEeHUn B AeBS-
TV TOYKax NOMEepevyHOro cevyeHma Bo3ayxosopfa. TpebyeTcs Takke NPOBEPUTb, YTO UCKYCCTBEHHO CAeslaHHOoe
noBpexaeHve ABNAETCA [OCTATOYHO 6ONbWKUM, YTO MOXET NMPUBECTU K YBEJIMYEHUIO NPOCKOKa duabTpa Kak
MUHUMYM B NATb pa3 OTHOCUTENbHO (hunbTpa 6e3 NoBpPEXAEHMWIA.

CpefHue KOHUeHTpauum aspo3osieli B Toukax otbopa npob A0 U nocae MecTa pacnonoxeHusa uabTpa
(Npn ero oTCYTCTBMMW) HE AO/KHbI pa3nunyaTbca 6o0nee yem Ha 5 %.

6.3 O6opyaoBaHue ANs TEHEPMPOBAHUA a3po30sieii U N3MepeHNi

6.3.1 O6wure NosoxeHnsa
Pexnm paboTbl reHepaTopa aspo30/ieil AO/KEH perynupoBaTbcsa A1 NONYYEHWUS KOHTPOJIbLHOMO aspo-
30711 CO CPeAHUM AMaMeTpoM YacTuu, 6mM3kuM k Touke MPPS nnockoro cunbTpylowero matepuana.
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CpefiHnil pasmep YyacTul, MOHOANCNEPCHOTO KOHTPO/ILHOTO a3p030/19 MOXET OTNnYaTbCcs OT Toukn MPPS
He 6osiee yem Ha £10 %. lMpu Mcnonb3oBaHWM NONUAUCNEPCHOTO aapo30aa AONycKaeTcsa OTKAOHeHue +50 %.

PerynupoBka reHepaTtopa aspo3osieii A0/XHA 6biTb BbiIMOSIHEHA C yY4€TOM pacxofa KOHTPOAWPYyeMoro
BO34yxa U 3P eKTUBHOCTMN punbTpa Tak, YTOObl KOHUEHTpauUs Jactuly 40 u nocne uabTpa 6blna He HUXe
npefena cosnageHunsa Ansa cyetymka yacTuy (owwnbka coBnageHuns He 6onee 10 % no MCO 21501-4) n cywe-
CTBEHHO Bbllle HY/IEBOrO cyeTa cyeTyuka.

PacnpegeneHve uncna 4yacTuy B KOHTPOJSIbHOM a3po30/ie MOXET 6blTb ONpeAesieHO C NOMOLW b CUCTEM
aHasmns3a pa3MepoB yacTuy [Hanpumep, anddepeHynanbHOro aHanmsartopa pasmepos yacTtuy (DMPS)] nnu
NasepHoro cyeTymka 4yacTul, NPUrOAHOT0 ANA 3TMX Ueneil. NMorpewHoOCTb onpegeneHns cpegHein BeNNUYUHbI
He AOo/MKHAa npeBbiwaTbh +20 % KOHTPOJIMPYEMON BEUNUYUHDI.

daKkTnyeckme KOHLEHTpauuu yactuy A0 M nocne unbTpa LO/KHBI ObITb fOCTATOYHO 60AbLWUMKN ANA
NONy4YeHNss CTAaTUCTUYECKM 3HAUYUMbIX pe3ynbTaToB, NPUYEM KOHLUEHTpauusa yactul Ao unbTpa He AoJKHa
npesblWaTb 4ONYCTUMbIA nNpefen ANs cyeTynmka vyactul. B npoTuBHOM cnydae crefyeT yCTaHOBUTb CUCTEMY
pasbaBneHna mMexay To4koi oT6opa Npob M CHETUYMKOM YacTul,.

CyeT yacTul, MOXHO BbIMOJIHATL ABYMSA cyeTyMmkamu, paboTawwumy O4HOBPEMEHHO, NPUYEM OAUH U3
HMUX cuYMTaeT yacTuubl A0 dunbTpa, a ApYro nocne, uav OAHMM CYETYMKOM, KOTOPbI CHavyana cyMTaeT yacTu-
Lbl C OAHOWN CTOPOHbLI (huabTPa, a NOTOM C APYyroi. Mpu ucnonb3oBaHUM OAHOTO cueTumMka cnegyet ybeautbes,
4YTO CBOWCTBA KOHTPOJ/ILHOIO a3po30/sa (Hanpumep, KOHUEeHTpayna yacTul, pacnpegeneHne 4acTul no pasMme-
pam, O4HOPOAHOCTb pacnpefeneHns 4yacTuly B MONEPEYHOM CeyvyeHUU BO3AYyXOBOAA) OCTAlTCA MOCTOAHHLIMMU
C TeyeHuem BpemeHu. NMpu MCNONb30BAHUN ABYX CYETYHUKOB OHU LOJIKHBI OblTb OAHOIO TUMa M KannbpoBaHbI
OHOBPEMEHHO.

6.3.2 VicnbiTaTeNnbHbI CTeHA AN paboTbl C MOHOAUCNEPCHBLIM KOHTPOJ/IbHbLIM a3p030/1eEM

PacnpegeneHne yacTuy, nosyyaemblX OT reHepaTtopa aapo3oseli, 06bIYHO ABASAETCH KBA3MMOHOAM-
CNEepCHbIM.

Mpn ncnonb3oBaHUM MOHOAUCMEPCHOTO a3po30na ANA onpegeneHns acpPeKTUBHOCTM unbTpa Aony-
CKaeTcs MCNoNb30BaTb KakK OMNTUYECKUEe CHETUYMKU YacTul, Tak U CHETUUKN ALep KOHAeHcauuu.

Ecnn nprMeHAT cyeTunk Agep KOHAEHcauun, TO KOHTPO/bHbIV a3po30/b He AOJ/IXEH cofepxXaTb 3Ha-
YNTENbHOTO Yncnaa yacTuy ¢ pasmepaMmm HaMHOro MeHbwumMu MPPS. Takne yacTuubl MOTYT 6biTb NONYYEHDI,
ecnun reHepaTtop aspo3oneli paboTaeT C OTKIOHEHWAMW OT YCTAHOB/IEHHbIX TpeboBaHunin. CUeTUMK a4ep KOH-
AeHcauun perncTpmpyeT 3TU 4YacTulibl, YTO MOXET MPUBECTU K CYLW,eCTBEHHbIM owwnbkam npu onpenesieHnn
3 hekTUBHOCTU. [1NA NPOBEPKN ITOTO MOXHO onpefennTb pacnpefesieHne 4acTul, B KOHTPONbHOM aspo3one
C nomMowblo npubopa, pabouunii Amana3oH KOTOPOro BK/AKYaeT MHTepBas OT HUXKHEro npeaena 4YyBCTBUTE/b-
HOCTU cuyeTyMKa Afep KoHAeHcauuu fo pasmepa 4vacTul, paBHOro NpuMepHo 1 Mkm. MMoNyyeHHOe Takum me-
TOAOM pacnpegesieHne 6yfeT KBa3sVMOHOAUCNEPCHBIM.

Cxema wucneltaTesibHOro cTeHga Ansa paboTbl C KBA3MMOHOAUCNEPCHBLIM a3p030/IeEM NOKasaHa Ha pu-
CYHKe 2.

6.3.3 lVicnbiTaTeNnbHbll CcTeHA ANA paboTbl C NONUANCMEPHBLIM KOHTPOJ/IbHbLIM a’apo30/iem

Mpu onpepeneHun apdPeKTUBHOCTM PUALTPA C UCNOSIb30BAHNEM MONULUCNEPCHOTO KOHTPOJIBHOTO as-
po3onsa cnepyet onpefeninTb KOHUEHTpauuilo 4yacTuy W pacnpefeneHve yactul no pasmMmepam C NOMOLLbIO
ONTMYECKOro cyeTumkKa yacTul, Hanpumep Na3epHoOro cyeTymka.

Cxema ncnbiTaTesibHOro cteHga A paboTbl C NONUAUCNEPCHLIM a3po30/lIeM Moka3aHa Ha puUcyHke 3.

UToObl MOKPbITb pasnnyHble 3HavyeHnsas MPPS, koTopble 06bIYHO BCTpeYawTCs, M3MEpUTEebHbIN Anana-
30H OPC gns KOHTpPOosA 3hPeKTUBHOCTU AO/DKEH BKAKOYAaTb padmepbl yactuy oT SMPPS/1,5 ao 1,5 « SMPPS.

Moporyv YyBCTBUTENBHOCTN CcYETUMKA YACTUL, AOSKHbI 6bITb TAKUMU, 4TOOLI OAWMH (HVMXXHWIA) MOpOr KaHa-
na Haxogunca B npegenax ot SMPPS/2 no SMPPS/1,5 (gnana3oH Ma Ha pucyHke 4) n oauH (BEpXHWA) nopor
KaHasna Haxoguncsa B npegenax 1,5 mSMPPS go 2 « SMPPS (gnana3oH Vb Ha pucyHke 4).

C npakTU4yeckoW TOYKM 3peHnss ANa 60MbLIMHCTBA MCNOMb3yeMbIX (DUALTPYIOLWUX MaTepnanos KaHanbl
ot 0,1 go 0,2 mkm n ot 0,2 o 0,3 MKM, nmMeLmnecs B KOMMEPYECKN AOCTYMNHbIX CYETYMKAX YyacTul, AOoCTaTouY-
Hbl 418 YAOBNETBOPEHUSA 3TOro TpeboBaHus.
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1— npefdunbTp KOHTPOMPYEMOTrO BO3AyXa; 2 — BEHTUIATOP C PEryiasTopoM CKOpPOCTU; 3 — Harpesartesib BO3ayxa; 4 — BBOJ a3po30/is
B BO3[lyx0BOJ; 5 — reHepartop aspo3osneil 418 MOHOAMCNEePCHOro aspo3ons; 6 — gartunku Temnepatypbl (T), abconoTHOrO AaBneHus
(p) 1 oTHOCUTENbLHOW BNaxHOCTH (d); 7 — cekumsa cmelumBaHus Ao unbTpa; 8 — Npo600TOOPHMK A8 aHanu3a pasMepoB vacTul; 9 —
cuctema aHanmsa pasmepos yactuy (DMPS unmn OPC); 10— npo6ooT6opHUK AN5 cyeTa vyactuy 4o unbtpa; 11— cuctema pasbasBneHuns
(onumoHanbHo: 1/x); 12 — cueTunk yacTtuy go cunstpa (CPC nnm OPC); 13 — KoHTponupyemsblii chunbTp; 14 — audpdpepeHumanbHbIi

MaHoMeTp, U3MepALlWmnii nepenag gasneHnsa Ha unbTpe; 15 — gatumku abconOTHOMO fasneHns (p) u pacxoga sosgyxa (Y); 16 —
ceKkumMa cmellvBaHua nocne gunbtpa; 17 — npo6ooTOHOPHUK ANA cyeTa YacTul, nocse unbTpa; 18 — cyeTunk yactul nocne uabTpa
(CPC nnu OPC); 19 — KomnbloTep A8 KOHTPONS M perncTpaummn faHHbIX

PrcyHok 2 — CxeMa ucnbiTaTelbHOro cTeHaa Ans paboTbl C MOHOAUCNEPCHLIM a3p030/1eM
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1— npefdunbTP KOHTPOSIMPYEMOTO BO3AyXa; 2 — BEHTUIATOP C PeryisTopom CKOpPOoCTU; 3 — Harpesartesib Bo3ayxa; 4 — BBOJ, aspo30/is

B BO34yX0BOJ; 5— reHepartop aapo3oneii 415 NoAMANCNepcHoro aspo3ons; 6 — gatunkn temnepatypsbl (), a6conoTHOro gasneHus (p) u

OTHOCUTESIbHOW BNAXHOCTN (CP); 7— CeKuua cmellnBaHunsa [0 hunbtpa; 8 — npo600TOO0PHMK 418 cyeTa vyacTuy, o dunbTpa; 9— cuctema

pasbasneHus (onunoHanbHo: 1/x); 10— cuetumnkyacTuy go unbtpa (OPC); 11— koHTponupyemblii hunbtp; 12— andpchepeHumansHblii

MaHoOMeTp, U3MepsioLWmnii nepenas gasneHns Ha dunbtpe; 13 — gatumk abconoTHOro Aasnenus (p) u pacxogomep sosgyxa (V) ; 14 —

cekuua cmelmnBaHuna nocne uabtpa; 15 — npo6ooTOOPHUK AN1A cHeTa YacTul, nocse unbTpa; 16 — cyeTunk YacTtul, nocne guabTpa
(OPC); 17 — komMnbloTep AN KOHTPONS M perucrpauumn gaHHbix

PucyHok 3 — CxeMa ncnbiTaTtesibHOro cteHaa Ass paboTbl ¢ NOANAUCNIEPCHBIM aspo3oiemM

PacnpeneneHune knaccos no pasMepam LO/DKHO 6biTb Takum, YTO6bI Npefen knacca oTsevasa O4HOMY K3
ycnosuii: popmyne (2) (ananasoH Ha Ha pucyHke 4) nnu copmyne (3) (amana3oH Hb Ha pucyHke 4).

1 1
2Smpps <cll » N smpps> (2)
raoe CLL— HWXKHWIA nopor kaHana.
1,5 ¢« SMPPS < CUL< 2 « SMPPS, (3)

roe CUL— BepxHWil nopor kaHana.

Ons oueHkn 3P hekTMBHOCTU PUbTPA AONYCKAETCS MCMNO/b30BaTh BCE NMOPOrM YyBCTBUTENIBHOCTYU, Ha-
XO4AWMECS MEXAY 3TUMMU 3HAYEHUAMU, HO MOXHO OTPaAHUYUTLCS TOMILKO OLHWM MOPOTOM B UCKNOUYUTENbHbIX
cnyvasx.
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| smpps/2-
SMPPS/1'5-
C SMPPS.
SMPPS ' 15-
° Ampps " °

PucyHok 4 — ®dpakuymoHHas adpdeKkTMBHOCTb E 1 gonycTumMble npegenbl YyBCTBUTENbHOCTM OTHOCUTENBHO
MUHUManbHoW adhpekTnBHoctTn (MPPS = 0,18 MKM) 1 YncneHHoe pacnpegenexHue /["noanancnepcHoro KOHTPOsIbHOMo
aspo3ona ¢ guameTpom yactuy, DM = 0,23 MKM

7 TpeGoBaHWSI K KOHTPOIMPYEMOMY BO3AYXY

KoHTponupyemblii BO34yX A0 CMEWMWBAHUS C KOHTPO/IbHbIM a3po30/qieM AoJ/KeH ObiTb NOAroTOBAEH
Tak, 4Tobbl ero TemnepaTtypa, BJIa&XHOCTb M 4YWCTOTa cOOTBeTcTBOBasin TpeboBaHuaAmM WNCO 29463-1:2017
(nyHKT 7.3).
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8 MeToanka ncnblTaHui

8.1 lMpoBepka NnapamMeTpoB MNpu NoAroTosBke K paboTe

Mocne BK/AYEHUSA UCNbITATE/IBHOTO CTeHAa cnefyeT NPOBEpPUTD:
a) roToBHOCTb 060pyaoBaHMA K paboTe:
- HanoO/IHUTb CYETYUK Afep KOHAeHcauun Tpebyemoli XNAKOCTbIO;
- BblgepxaTb TpebyeMblii MYCKOBOW nepuos no MHCTPYKLUN U3TOTOBUTENS;
b) HyneBOW cyeT cyeTyMKa YacTu:
- NPOBEPUTL CYET C MOMOLLbIO BO34yXa, HE CoAepxallero yactuu;
c) abconTHOE AaB/ieHNe, TeMnepaTypy M OTHOCUTENIbHYIO BJ/IAXHOCTb KOHTPOJIMPYEMOro BO3AyXa.
CnepyeT NpoBepuTb COOTBETCTBUE 3TUX napameTpoB TpeboBaHuam WMNCO 29463-1:2017 (NyHKT 7.3).
Ecnn kakoii-nn6o napameTp He COOTBeTCTBYyeT 3TuM TpeboBaHMAM, TO JaHHOe HeCOOTBeTCTBMEe crenyeT
YCTPaHUTb.

8.2 MoparotoBKa reHepatopa asapo3osieil K paboTe

B HayanbHbIn Nepuof paboTbl reHepaTtopa aspo30/eil cnefyeT yCTaHOBUTb 3amacHO (UAbTPYOLW N
3/1eMEeHT B CEeKLMI0 UCNbiTaHni hunbTpa.

Mocne perynMpoBKkM napaMeTpoB reHepaTtopa a3apos3osieli n 3aBeplieHUs NMycKOBOro nepuofa cnegyet
NpoBepUTb KOHLUEHTPaLMU0 YacTul, U Ux pacnpejeneHne no paamMepamM B KOHTPO/IbHOM asapo3ose uybeantbes
B UX COOTBETCTBUU 6.3. DTO AO/HKHO 6GblTh BbIMOSHEHO Kak MOXHO G/1MXKe K KOHTPOIUPYEMOMY (OUNLTPY.

8.3 lMoparotoBka KOHTpoO/siMpyeMoro unabtpa

8.3.1 YcTtaHoBKa (hunbTtpa

Mpu obpaweHnn ¢ PuNbTPOM clefyeT He fonyckaTb NOBPeXAeHUa punbTpyrowero martepuana.

dunbTp AO0NXKEH 6blTb YCTAHOBMEH B UCNbITATENbHbIA CTEHA C YYeTOM HanpasB/ieHWs NOoToKka BO3AyXa B
COOTBETCTBMU C MHCTPYKLUMEN NO akcnayatauuu.

dunNbTP AOMKEH ObITb YCTAHOBMEH FEpPMETUYHO.

8.3.2 MpopgysBka unbTpa

Ana ymeHblW eHNA BblAeNeHnsa yactuy, uabTPOM U BbipaBHMBAHUA TemnepaTyp uabTpa v KOHTPOUPY-
emMoro Bosfyxa cnegyeT BbINOJIHUTb NPOAYBKY (PubTpa KOHTPO/IbHLIM BO3[yXOM B TeYeHue A0CTATOYHO ANU-
TE/IbHOIo NPOMeXyTKa BPEMEHU NpyY HOMUHA/NIBHOM pacxofe Bo3gyxa. [locsie 3aToro MoXeT 6bITb ONpPefesieHo
ocCTaTo4yHOe BblAeneHne yactuy UNbTPOM C MOMOLLbI CYETYMKA YacTul, PacnoslIoXXKEeHHOro nocne dunabTpa.

8.4 lMpoBeageHne ncnblTaHUN

8.4.1 V3mepeHVe nepenajga gaBneHuA

Mepenaf faBneHWsA Ha KOHTpo/sMpyemMoM (UbTpe criedyeT U3MepsaATb NPU YUCTOM KOHTPONUPYEMOM
BO3ayXxe. HoOMUHaNbHbI pacxof Bo3gyxa ycTaHaB/MBaKT B COOTBETCTBMU C 6.2.2. VicnbiTaHWA NpoBOAAT npu
OOCTMXKEHNN YCTaHOBUBLLUETOCA COCTOAHUSA.

8.4.2 lVicnbiTaHMA C NOMOLW,bO MOHOAUCMNEPCHOIO a’apo3onasa

KoHTponunpyemblii BO34YyX CMELWINBAETCA C KOHTPO/IbHbIM a3po030/lIeM B CeKUMU CMelwmnBaHua. CpeaHuit
anameTp YacTul KOHTPOJZIbHOTO a3apo30/ia A0/HKeH ObiTb 611M30K K Touke MPPS (oTknoHeHue He 6onee 10 %
cornacHo 6.3).

KoHueHTpauua yactuuy onpegensercsa 40 U nocne punbtpa. 3TO MOXeT ObiTb BbINOSIHEHO ABYMSA OAHO-
BPEMEHHO paboTawlWMmMN cYyeTYNKammn Yyactul, OAUH U3 KOTOPbIX 0OT6MpaeT Npobbl A0 hunbTpa, a A4pYyron —
nocne, WIn OAHWM CYETYMKOM, OTbuparwwum npobbl A0 KM nocne dpunbTpa noovyepenHo. KoHueHTpauusa va-
CTuL 00 unbTpa M NPOAO/DKUTENbHOCTb UCMbITAHUA AO/MKHbI 6bITb BbiGpaHbl Tak, YTOOGbl pa3HOCTb MexXAay
COCYMTAHHLIM ¥ MUHUMAIbHBIM YMC/IOM YacTul 40 hunbTpa [COOTBETCTBYWOLWMM HUXHeMY npegeny 95 % go-
BEPUTE/IbHOTO NHTepBana pacnpegenexHmnsa MNMyaccoHa (cm. NCO 29463-2)] 6bina He 6onee 5 % cocunmTaHHOrO
yyucna yactuly, KOTopoe AO/HKHO 6bITb He MeHee 1,5 « 103 yacTuy. PasHoCTb MeXAy MaKCumMalbHbIM YMUCNOM
yactul nocse unbTpa [COOTBETCTBYOLW MM BEpXHeMY npegeny 95 % foBepuTENIbHOTO MHTepBasa pacnpege-
neHunsa MNMyaccoHa (cm. MCO 29463-2)] 1 YAC/IOM COCUYMUTAHHbIX YacTul AO/KHa O6biTb He 6osiee yem 20 % (4To
cooTBeTCcTBYeT He MeHee 100 yacTuuam) cocYMTAHHOTO (MNOMIYYEHHOr0) Ynucna vyactuy (cm. Tabnuyy 1).

MpoAONXUTENBHOCTb WUCMNbITAHWA cnefyeT OrpaHUUUTb Tak, UTO6Gbl KOHTpPONuUpyemblli PuabTp He 6bin
Yype3MepHO 3arpsA3HeH aspo30/eMm.
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8.4.3 McnbiTaHMA ¢ NOMOW,bIO NMOMMANCNEPCHOTO aspo30/s

McnbiTaHna npoBOoAsAT cornacHo 8.4.2 ¢ Mcnosib3oBaHUEM MOMAUCNEPCHOTO as’po30Ns, CpefHuii guna-
MeTp YacTul, KOToporo oTimyaeTcs oT Toukm MPPS He 6onee yem Ha 50 % (cm. 6.3).

Mpu ncnblTaHMAX C NOMOLLbIO NONUANCNEPCHOTO a3po30/is, B OT/IMYME OT MOHOANCNEPCHOro, KOHUEeHTpa-
LMa yactul u pacnpefesnieHne KOHUeHTpaunum yactul onpeaesnaoT C NOMOL b ONTUYECKUX CHETYMKOB YacTul,
unn gudepeHLnanbHOro aHanmsaropa pasmMepos YacTuy No NoABUXHOCTU. OnsA onpepeneHusa adhpekTmBs-
HOCTM hunbTpa ONpefensalnT KOHUEeHTpauun vactuy A0 1M nocne duabTpa 418 BCEX NOPOroB YyBCTBUTE/b-
HOCTU, KOTOpPble MOSIHOCTbK WAN YAaCTUYHO HaxoAAaTcA B MHTepBane oT SMPPS/1,5 no 1,5-SMPPS (cm. 6.3.2).

8.4.4 icnbiTaHNA PUNBTPOB U3 3aPAXEHHOro Marepuana

Mpu ncnblTaHMAaX PUABTPOB, M3TOTOB/IEHHbIX M3 3apsSXXEHHOro martepuana, 3HayeHue adpdekTMBHOCTHU
[O/IXHO 6bITb OTKOPPEKTUPOBAHO B COOTBETCTBUM C MeTOAMKONM pa3paga Ana unbTpylolwero marepuana no
npunoxeHunto C (nyHkTbl C.3 nnm C.4) gna Bcero cdunbTtpa.

9 OueHkKa pe3y/ibTaTtoB UCMbITaHUN

Mpockok P, %, BbluncnaT no dopmyne

p = CN.d (4)
ClV, n
T
roe cNd- — 4YucneHHas KOHLUeHTpauua yacTuy nocne punbTpa;
Ly d’
; D -4i yncneHHas KOHLEHTpauus yacTuy 4o unbTpa;
NU - Vs -fu
4 — 4NCNO COCYMTAHHbIX YacTul A0 PUNbLTPA;
JI, — 4mncno cocyuTaHHbIX YacTuy nocne punbTpa;
— KoadhpumymneHT pasbaBneHus;
As U pacxop Bo3ayxa Ao unbTpa;
\7s.d — Pacxoj Bosgyxa mnocne punbTpa,;
», — BPewmA oT6opa npob Ao unbTpa;
L — BpemsA oT6opa npob nocne punbTpa.

O pekTnBHocTb E, %, BbIUNCAAKT N0 hopmyne
E-1. P (5)

Ona BblYMCNEHUA MUHUMaNbHON adhdekTnBHocTn EO95 Qomin cnegyet Mcnonb3oBaTbh Hauxyjglwee 3Hauve-
Hue npepgena 95 % [OBepUTENIbLHOTO MHTepBana ANA akTuyeckn NOACYMTaHHbIX YyacTuly. MNMpu BblYUCNEHU-
AX cnepyeT NPUHATL BO BHMMaHME CTaTUCTUKY cyeTa 4yacTuy no NCO 29463-2:2011 (paspen 7). 3HavyeHus
95 %-HOro [0BEPUTENIBHOTO MHTEpBana cnepyet BbIYUCAATb TOMbKO ANA (hakTuyeckoro ymcna vactuy (6es
yyeTa pasbassieHusa). MuMHUManbHy apekTusHocTb Eg5 Gomin, %, yynTbiBalOLW Y CTAaTUCTUKY cUyeTa YyacTul,
BbIUUCNAT No popmye

CN, d,95 %
-95 % min 1 o max .100 % (6)
CN, u,95 % min

N, 9
rae cN d%5 o max dSS % max  __ yakcumanbHas KOHLEHTpauus 4acTul nocne guabTpa;

Vs, g Wy

74j,95 % min - kD — MUWHUMAaNbHAas KOHUEHTpauus Yactuy Ao gunbTpa;
s,u Ai

C/N,U,95 % min =
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N< 95% max = Nd + 1,96 « Adl/2 — BepxHuii npegen 95 %-Horo fJOBepUTENbLHOTO MHTepBana AnfA cyeTa va-
cTuy nocne unbTpa (BbluncnaawT no NCO 29463-2);

Nu95% min = /in- 1,96 m/ml/2 — HWXHWIA npegen 95 %-HOro AOBEPUTENbHOrO MHTEpBana ANs cyeTa uva-
cTuy ao cdumnetpa (BbluncnsawT no MCO 29463-2).

Ecnn vHCTpyKUuMA no akcnayartauumy cyeTymka 4YacTul, BKIOYaAEeT KOPPEKTUPOBKY OWKNOGKM coBnageHus
ANSA onpefensieMblX KOHUEHTpauuii, To 3To cnegyeT y4ecTb Npu oueHKe 3 PEKTUBHOCTHU.

Ons MuHUManbHON 3 eKTMBHOCTN AenaloT AOMYCK TONIbKO Ha MOTPeWwHOCTb U3MEPEHNN n3-3a HU3KUX
3HaYeHuni cyeta.

3HavyeHne MUHUManbHOW 3D PEKTUBHOCTU CNYXUT KpuTepuem knaccudumkaynn NCO 29463-1.

B ta6bnuue 1 npuBeAeH MpUMep BblIYMCAEHWA CTATUCTUYECKOW HeomnpefeseHHOCTW npu onpegeneHuu

apbpekTuBHOCTH.
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10 TMpOTOKOJT UCTIbITAHWIA

MpoTokoN ucnblTaHuii hunbTpa AO/DKEH cofepXaTb caegyllmne gaHHbIe:
a) ob6buwme AaHHble 06 UcnbiTaHUSAX:

1)
2)
3)
4)
5)

TMN 1 pasMepbl PUNLTPOBANILHOTO 3/1IEMEHTA,;

TWN cyeTumMKka YacTul;

HOMUWHaNbHbI pacxos BO3ayxa;

pasmep yacTuy Npu MUHUMaNbHON 3P PEKTUBHOCTU — Touyka MPPS;

KOHTPO/IbHbIW a3po3onb (MaTepuan, cpefHuii guameTp, cTaHfAPTHOE TeOMeTpUyYecKoe OTKoHe-

HWe, KOHUeHTpauus);

6)

KoappmyuneHT pasbasneHus (Ao punbTpa);

b) pe3ynbTatbl UCMbITAHUIA:

1)
2)
3)
4)
5)
6)

nepenaj faB/leHUs Ha KOHTpONMpyeMoM (uibTpe B Havase UCNbITaHUN;
cyeT yacTuy A0 PUIbLTPA;

cyeT yacTuy nocne unbTpa;

apchekTuBHOCTb E;

MUHUManbHasa apdekTnBHocTb E95 Go min;

knacc punbtpa MCO no NCO 29463-1:2017, tabnuubl 1 1 2.

11 TexHuyeckoe 06CMYXXMBaHNE N KOHTPO/Ib UCMbITaTe/IbHOro 060pyA0BaHMS

Bce o6opyfoBaHMe M KOHTPONbHO-U3MeEpPUTEIbHble Npubopbl Nogsexart NA1aHOBOMY TEXHUYECKOMY 06-
CNYXUBaHWIO, KOHTPOJIIO U KannbpoBkKe.

Buabl

M NepuoanYHOCTbL PaboT MO TEXHUUYECKOMY 06CMYXUBAHUIO M KOHTPOIO NpuBefeHbl B Tabnuue 2.

[aHHble paboTbl cnegyeT BbINONHATbL MO KpaliHell mepe OAWH pa3 B TeYeHUe yka3aHHOro nepuoga BPEMEHMW.
B cnyyae OTKNOHEHWA OT HOpMasbHOW paboTbl, Tpebylowero NpoBeAeHNA BHEMNIAHOBOIO TEXHUYECKOro 06-
CNyXWBaHWA, UNN NOCNe 3HAYNTENbHbIX M3MEHEHUA MM YyCOBEPLIEHCTBOBaHM cpasy Xe cnegyet NpoBecTu
HEeO06XoANMbI KOHTPOMb W, NPU HEOBXOAMMOCTH, KannGpPOBKY.

TpeboBaHNA K TEXHUYECKOMY OOGCY)XXVUBAHNK U KOHTPO ycTaHoB/eHbl B MCO 29463-2, KOTOpbI Tak-
Xe ycTaHaBuBaeT TpeboBaHUA K KaM6POBKE KOHTPO/IbHO-U3MeEpPUTEIbHOTO 060pyaoBaHuUS.

Tabnuuya 2— Bugbl v NepmognyHoOCTb paboT No TEXHNYECKOMY 06CAYXUBAHWNIO U KOHTPOSIO
Matepuansl nam obopygosaHue MNepnoanyHoCcTb
Martepwuarbl ExefHeBHas nposepka, 3ameHa nocne Ucnosib30BaHns
Cucrtema NnoAroToBKM KOHTPOJSIbHOIO BO3Ayxa: ExerogHo
TPaKT NPOXOXAeHNs Bo3fdyxa Mpy AOCTMXEHUW MaKCUMasibHOro 3HayeHus nepenaja
cuctema B LiesioM JaBNeHns Uam npu o6HapyXeHUn yTeuku

(onnbTp NnogaBaemMoro (KOHTPOSIbHOI0) BO3Ayxa
BbITSOKHO (oUAbTP

eHepaTop aspo3onei Mo nHCcTpykynu npoussoantens n no CO 29463-2
Tpy6KM NPOXOXAEHUSA a3p030sa K npubopam ExxerogHas ouncTka uny nocne 3ameHbl aspo30s
Pacxogomep Bo3gyxa ExxerogHo unm nocne n3mMeHeHuii B 06opyaoBaHun

FepMeTMUYHOCTL 060PYA0BaHNA NPU NOHWKEHHOM AaBsieHnn [MpoBepsieTCsl, €cnyM  HyNeBoW CYeT cyeTyMka uvacTul,

OTK/IOHAETCA OT HOPMbI

[epmMeTMYHOCTL Mepeknyalwero knanaHa B Toyke ExerogHo
KOHTpPONSA (NpU Hannyum)

UuctoTa nogasaemMoro (KOHTPO/IbHOro) Bo3ayxa ExeHeaenbHo

14
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MpunoxeHne A
(o6sa3aTtenbHoOE)

AJ'IbTepHaTI/IBHbII‘/’I MeTon onpeaeneHnA GC*JC*)GKTI/IBHOCTI/I nyTem CKaHupoBaHWUsA

A.1 OCHOBHbIlE MOJIOXEHUSA

Ba3oBblii MeTof onpepeneHus apgekTuBHocTM no 4.1 npegycmatpuBaeT CMellMBaHWe nocne gunbTpa U uk-
C/MpoBaHHOE MOsIoXeHne NpobooTHopHMKa. [laHHOe MPUoXeHne paccmaTpuBaeT anbTePHATUBHbLIN MeToA onpegeneHns
3(p(heKkTMBHOCTU NyTEM CKAHMPOBAHUA NOBEPXHOCTM YUbTPa ABWXKYLMMCHA NPOH600TOOPHUKOM CO CTOPOHbLI BbIXO4A BO3-
Ayxa. Bblno nokasaHo, YTO Moslyvyaemble pesynbTaTbl aHasornyHbl pesynbTaTaM no 6a30BOMY MeToAy KOHTpons addpek-
TMBHOCTM Mo 4.1. MeTop ucnbiTaHWii C ABMXYLLMMCSA NPO6G00TGOPHMKOM MOXET OblTb MOME3EH B Cliyvyae TpygaHOCTel B
OOCTUXEHUN OOHOPOAHOCTM MOTOKa BO3Ayxa nocne cunbTpa nNpu 60/bLWIKMX pasMepax SMLEBOro ceyeHus (Hanpumep,
6onee 1,2 m0,6 m).

[aHHblli MeToq NpefycmaTpuBaeT onpeAesieHne MHTerpasnbHoin adPeKTUBHOCTU hunbTpa NyTemMm U3MepeHUsl KOH-
LeHTpauun aspos3onsa Ao cunbTpa no pasgeny 9 U CyMMUPOBAHUIO M YCPeAHEeHUI0 pe3yfbTaTtoB, NosyyYaeMbiX nocne
hmnbTpa Npy CKAHMPOBAHMMN Ha YTEUKY.

A.2 AnbTepHaTuBHbIN MeToA onpeaeneHns agPeKTUBHOCTN CKaHUPOBaHNEM

WcnbiTaTenbHblli CTEHA, Ana onpegeneHus ahgekTMBHOCTM anbTepHaTMBHLIM MEeTOA0B NPMBEAEH Ha pucyHKax 1 u
2 NCO 29463-4:2011.

OTOT MeTOf, MOXET ObiTb MPUMEHEH TOMbKO K hunbTpam, A1 KOTOPbIX Obl/I0 MOKa3aHO OTCYTCTBME YTeYeK Mo
MCO 29463-1 n NCO 29463-4. DTO 0O3HAYaeT, 4YTO cHavana BbINOJIHEH KOHTPO/b No NCO 29463-4, npoBefeH aHanius
OaHHbIX No MICO 29463-4 Ha npegMeT OTCYTCTBUSA yTeYeK W nocne 3Toro Ans onpegeneHns apgekTnBHOCTU BbINOSHEH
aHanun3 no faHHOMY NPUIOXKEHNIO.

CkaHupoBaHue nocse uabTpa BbINOAHAKT Mo NCO 29463-4 kak nepekpbiBaloWUMUCA LBUKEHUAMU Hernocpes-
CTBEHHO nocne uibTpa C MOMOLLbI HECKONbKUX ABWKYLLUXCA MPO600TOOPHMKOB MO BCEMY MNOMEPEYHOMY CEeYEeHUIo
unbTpa, Tak U pambl NEPEKPbIBALLNMUCA ABMXEHUAMUN 6€3 NPOnycKoB.

B 60/1bLUMHCTBE C/yYyaeB UCMbITaTe bHbI CTEHA UMeeT cTaunoHapHble Npo600TH60PHUKM. OTAMUME MeToAa CKaHu-
poBaHMsA COCTOUT B OTCYTCTBUWM kamepbl CMeLUMBaHUSA, BMECTO KOTOpOW nocne chunbTpa npeaycMoTpeH ABWXYLUUACA B
Tpex U3MepeHussXx MexaHu3Mm, B KOTOPbIA yCTaHOB/IEH NPO600TO0PHUK(K). OCKONbKY TPaKT ABMXEHUS KOHTPOAMPYEMOro
BO3fyxa nocne unbtpa o6bIYHO OTKPLIT, CreayeT NPUHATL Mepbl Mo NpefoTBpaLLeHuto nonagaHua 3arpA3HeHHoro Bo3-
JyXa B KOHTPOJIUPYEMYIO 30HY.

B mMeToZe ckaHMpOBaHUA, BCe YacTuLbl, 06HapYXXeHHble nocne unbTpa Npu NPOBEPKE Ha yTeuky, CyMMUPYIOT. Tak-
Xe perucTpupyroT Bpems nposefeHns otéopa npob. ObLee ynucio vyactuy, 3a Bpemsa oTbéopa npob ycpegHsIoT 1, C y4eToM
AaHHbIX O pacxofe BO3fyxa, NosyyatT KOHLEeHTpauuio YyacTul, B eanHnLe obbema.

A hekTNBHOCTb hbTPA BbIYMCAAIOT MO M3BECTHOWN KOHLEHTpauuy 4actul, nocne Hero no pasgeny 9.
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MpunoxeHve B
(cnpaBo4yHOE)

MeToa ucnbiTaHUi 1 onpepeneHna knacca punbTpoB ¢ MPPS < 0,1 MKM
(Hanpumep, MeMbpaHHbIX PUNLTPOB)

B.1 OCHOBHble NO/IOXEHUA

AnbTepHaTuBOli TPaAULNOHHBIM (DUNbTPAM U3 CTEKNOBOJIOKHA CTaiM Memb6paHHble unbTpbl rpynn E, H n oco-
6eHHO ULPA Ha ocHoBe TedhnioHoBbIX (EPTFE) mem6paH unn gpyrux MUKPOCTEKNOBOSIOKHUCTbLIX MatepuasioB. He cmo-
TPA Ha TO, YTO 3TV PUNBLTPLI MOTYT ObITb M3rOTOB/IEHbI U3 MEMOPaH, OHU UMET BOSIOKHUCTYI CTPYKTYpPY M CBOWCTBA MO
yOepXaHuio vacTtuy, 6amskue gpyruMm matepuanam u3 CTeKN0BOIOKHA. HecMoTps Ha 3TO nosb3oBaTensiM MeMOpaHHbIX
hNbTPOB criegyeT 3HaTb O ABYX BaXKHbIX OCOGEHHOCTAX, KOTOPble MOryT oka3aTb BAUSIHWE Ha pe3ynbTaTbl UCNbITAHUA 1
3KcnyaTaunoHHble nokasarenn puabTPoB, a MUMEHHO, X MaTepuasl HAMHOTO TOHbLUE, YeM TPaAULMOHHbIE MaTepuasbl 13
MWKPOCTEK/TOBO/IOKHA, U OHN MMeKT Touky MPPS 3HauMTenbLHO MeHbLUY, Yem paccmMoTpeHo B B.2 1 B.3.

B.2 Touka MPPS meMb6paHHbIX (hUIbTPOB

CpefHuii pa3mep BOJIOKOH B MeMO6paHHOM (OWIbTPE HaMHOro MeHblUe, YeM Yy MUKPOBOJSIOKOH (Hanpumep, y cTe-
K/I0BOJIOKHA WM CUHTETUYECKUX BOSIOKOH). Bnarogapsa atomy Touka MPPS oka3biBaeTcs Cyl,eCcTBEHHO MeHble 0,1 MKM
(06b14yHO npumepHo 0,07 MKM 414 TeD/IOHOBbLIX MeMOPaH LUNMPOKOro NpUMeHeHus). 19 NOXoXero marepuana U3 MUKPO-
CTeKNI0BO/IOKHA Touka MPPS HaxoguTca B gnanasoHe oT 0,1 go 0,25 mkm. CnepoBatesibHO, MPU UCMbITAHMAX MeMb6paH-
HbIX (OMILTPOB NO cTaHgapTam cepun MICO 29463 HeobxoauMMO O6HapyxmBaTb YacTuubl pasmepamu o 0,05 MKm, 4To
BbIXOAMWT 3a npejesibl YyBCTBUTEIbHOCTU Ia3ePHbIX CHETUMKOB YacTul,. MoaToMmy MeMbpaHHble ubTpbl TPEBYIOT Npume-
HEHUs, HanpMMep, CYETYMKOB Afep KOHAeHcauuu, ob6najarlmnx YyBCTBUTEIbHOCTLIO A1 TakMx Masbix pasmepos. Mcnbl-
TaHns MeMbpaHHbIX (hMILTPOB C MOMOLLLID KOMMEpPYECKM AOCTYMNHbIX FTeHEPaTOpOB a3po30/1eil Y KOHTPO/bHbLIX a3po3oei
(Hanpumep, gnatunrekcuncebuumHat — DEHS ¢ pasmepom yactuy 0,15 MKM) M na3epHbIX CHETUMKOB YaCTUL, C HUXKHUM
noporom 4yescTBuTenbHOCTM 0,1 MKM AaloT pe3ynbTarbl 0ObIYHO Ha MOPALOK MeHblle, YyeM 3HayeHus B Touke MPPS. B
CBSA3WN C 3TUM MPUCBOUTbL Kacc TakuMm uibTpam HenocpeacTBEHHO No cTaHgapTam cepum NCO 29463 HEBO3MOXHO.

B.3 CTabunnbHOCTb NPOCKOKA U O4HOPOAHOCTL MeM6paHbl

MemM6paHa B 0T/iMuKe OT TPAANLMOHHOTO MUKPOCTEK/TOBO/IOKHA NpeacTaBnseT co6oii ToHKyto (Hanpumep, 0,02 MKM)
OZHOC/OViHYI0 BOJIOKHWUCTYIO CTPYKTYpy. [OCKO/IbKy Mem6paHa TpebyeT OYeHb OCTOPOXHOTO O6palleHus, oHa ykiafbl-
BaeTCcsl Ha 60/51ee MPOYHY0 MOAJIOKKY, KOTOpasi MOXET OkasblBaTb WM HE OKasblBaTb BWUsSHME Ha hunbTpauuio. Cta-
6UNLHOCTb M 0AHOPOAHOCTL (OM/ILTPYIOLLMX CBOMCTB BCeraa npeAcTaBnseT npo6iemMy Ha npaktuke. MNo3ToMy HEKOTopble
NpoM3BOANTENN YKNaAbIBalOT MeM6paHbl B HECKO/IbKO C/I0EB, YTOGbl YacTUUHO KOMMEHCHMPOBATb NPOCTPAHCTBEHHYIO He-
OLHOPOAHOCTbL W YTEUKM B KaXAOM MeMBpaHHOM crioe. Mpu UCMbITaHUAX HA NPOCKOK OAHOC/OMHON Mem6paHbl crefyeT
JlonyckaTb flokasibHble OTK/IOHEHWs1 No KpaiHell Mepe Ha ABa nopsiaka.

B.4 MeToabl UCMNbITaHWIi U NPUCBOEHUS Knacca MeM6paHHbIM uUnbTpam

B.4.1 WNHTerpanbHOe 3HavyeHue NPOoCKoKa

B.4.1.1 OCHOBHOI1 MeTOZ,

OnpegensT Touky MPPS nnockoro cdunibTpytowero matepuana no MCO 29463-3.

OnpenensT UHTErpasibHoe 3Ha4YeHne Npockoka MeMbpaHHOro uibTPoaIeMeHTa NoO HACTOALWEMY CTaHAapTy, Uc-
Nnonb3ysi KOHTPO/bHbIN aspo3osib DEHS (anatunrekcnncebaynHar), COOTBETCTBYOWMI AaHHOMY 3HavYeHntio MPPS (06bly-
HO mexay 0,06 mMkm n 0,08 Mkm), 1 Tpebyemble MeToAbl FeHepupoBaHNUA aspo3osnieil n obHapyxeHusa yvacTul, (06bI4HO
CUYETUMKN Afep KOHAeHcauun).

CYeTUMKM YacTuL, AOMKHbI MMeeT 3 PEKTMBHOCTL cyeTa Mo KpaiHei mepe 50 % gns pasmepa yactuy MPPS/1,5.

B.4.1.2 AnbTepHaTuBHbI METOS,

MeTog NpYMeHsoT B c/lydae OTCyTCTBUS 060pyA0BaHUsA, HEO6XOAMMOrO 415 UCMbITAHWA N0 OCHOBHOMY (CTaHAapT-
HOMY) mMeToay.

OnpegensoT Touky MPPS 1 NpOCKOK B 3TOl TOYke MEMOPaHHOIo NbTPYIOLLEro Martepuana npu CKOpocTn noToka
BO34yXa, COOTBETCTBYHLLEN HOMWHANBLHOMY pacxody Bo3gyxa yepesd uabTpoanemeHT no MCO 29463-3. OnpegensitoT
NPOCKOK ANns vactuy, ¢ pasmepamu (0,14 + 0,02) mkm cornacHo NCO 29463-3. KoathbdhumumeHT Koppensauum F mexay AByms
3HaAYEeHUAMN NPOCKOKA BbIYUCAAIOT MO hopmyne

p = PMPP3/P 0T MKMW’ (B-1)
roe PMpps — npockok B Touke MPPS;

po 14 Mkm — MPOCKOK ANA vacTtuy, pasmepom 0,14 MKwm.
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OnpefensoT MHTerpasibHoe 3HavyeHue Npockoka hunbTpoanemeHTa no pasgesny 8, ucnonbdys aspososib DEHS c
pasmepamu yactuy (0,14 + 0,02) MKM 1 nasepHble cYeTUnKn Yactuy OPC ¢ HWKHUM NOPOroM YyBCTBMTE/IbHOCTM 0,1 MKM.

MpumeyaHne — DTO He fABMsETCA M3MepeHnem B Touke MPPS ans mem6paHHOro marepuasna.

B.4.2 OnpegeneHune knacca unibTpa

B.4.2.1 OcCHOBHOI1 meToq

Ecnu 3HayeHne mMHTerpasibHOro NPOCKoKa Noslyd4eHo No OCHOBHOI (cTaHAapTHol) metoamke (MPPS) no B.4.1.1, To
cnepyet onpegenntb knacc punbtpa no MCO 29463-1 (Tabnuubl 1 1 2), NICNONb3Yst NOSTyYEHHbIE MPU UCMbITAHUAX 3HAYe-
HUS 3 PEKTUBHOCTH.

B.4.2.2 AnbTepHaTUBHbIA MeTOL,

Ecnu 3HauyeHue MHTerpanbHOro NPoCKoKa NoJly4YeHo No anbTepHaTUBHON MeToamke (He MPPS), To, ncnonb3ys ko-
adhdpuymeHT Koppensauumn F, onpeaensaioT 3HaYeHne Npockoka As1a ycnoBHo Toukm MPPS PMpps-c N0 dhopmyne

AMPPS-C = F ' 20,14 MKM- (B-2)

OnpegenstoT knacc punbtpa no NCO 29463-1 (Tabnuubl 11 2) N0 BbIYMCAEHHOMY 3HAYEHUIO NPOCKoka P pps-c B
Touke MPPS.

BA3 JlokanbHbIi NPOCKOK

VcnbiTbiBalOT MeM6OpaHHbIli OMAbTPO3NEMEHT METOA0M CKaHupoBaHusa no VICO 29463-4. KpuTepuem OUEHKM Mo
nokanbHOMY npockoky ansetcsd MICO 29463-1:2017 (tabnuubl 1 n 2) ans knacca uabTPOB, YCTAHOB/IEHHOIO paHee
cornacHo B.4.2. VicnblTaHna Ha NPOCKOK MOTYT NPOBOAMUTLCS Kak As1s UCTUHHOW Toukn MPPS, Tak 1 ana aspo3ons c 4yactu-
uamum 0,14 MKM, MOCKO/IbKY NPU KOHTPOJIEe Ha NPOCKOK pasmep 4YacTul, He MMeeT CYLLeCTBEHHOIo 3HaYeHus.

B.5 TexHun4yeckasi AOKYMEHTaUUS U MapKUpoOBKa MEMBPaHHbIX (PU/ILTPOB

Mpn ohopmMAEHUN TEXHUYECKOWN JOKyMEHTaLun, MpoTOKO/I0B MUCNbITAHWA U MApKUPOBKU MeMOPaHHbIX MNbTPOB B
[JOnosiHeHue K NpuBeAeHHbIM B pasgene 10 cBeAeHUsIM yKasblBatoT, YTO:

- KOHTpO/MpyeMmblii hunbTp ABASETCS MeMGPaHHbIM;

- WHTerpanbHas unokanbHas aPeKTUBHOCTb (NMPOCKOK) M KNnacc hunbTpa onpegeneHbl Nno faHHOMY NPUIOXEHUIO;

- nHTerpanbHas agpheKkTMBHOCTL B Touke MPPS onpegeneHa no ctaHgaptHoin (MPPS) nnn anbtepHaTMBHOl MeTo-
avke (He MPPS). BbibpaHHas MeToauKa f0/MKHA GbiTb YETKO yKa3aHa B NPOTOKO/E UCMbITaHWA.

Mpumep 1- VcnblTaHna ouibTPOB NPOBeAeHbI NO CTaHAap THOW MeTOoAVKe.

AdpekTUBHOCTL B To4dke MPPS cocTaBnseT 99,99995 % no cTaHZapTHOW MeTOAMKE COr/lacHO
NCO 29463-1.

dunnbTp nmeeT knacc NCO 65 U

Mpumep 2 - VcnblTanusa ouibTpa NpoBeaeHbl Mo aflbTepHaTUBHON MeTOAMKe.

ek TUBHOCTL (hnnbTpa cocTasnseT 99,99998 « ans Touku MPPS no afib TepHaTUBHOM MeTOoAVKe
rno NCO 29463-1:2017 (npunoxeHve A).

dunnbTp nmeeT knacc NCO 65 U no UCO 29463-1.
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MpunoxeHne C
(o6sa3aTenibHOE)

McnbiTaHMsA 1 onpeaenieHne Knacca PUAbTPOB M3 3aPSXXEHHbIX CUHTETUYECKUX BOJIOKOH

C.1 O6wwue nosoxeHus

B nocnepHue rofbl NosBuMCb OUNbTPbI HA OCHOBE MaTepuasioB U3 CUHTETUYECKMUX BOJIOKOH C 3aD(DEKTUBHOCTbLIO
nopsagka 99,95 %. Kak npasuo, Bbicokas 3(heKTUBHOCTb AOCTUraeTCsa 3a CYeT Masioro AmameTpa BOIOKOH U NOBbILLEHNS
dmnbTpytoLeli cnoCOBHOCTM 3a CHET WX 3NIEKTPOCTaTUUeCKoro 3apsga. 3BecTteH psg KOMMepUYeckn JOCTYMHbIX NaTeHTo-
BaHHbIX TEXHOIOMUI ANA 3apsfa BOSIOKOH, pas/imyaloLlnuxcs CBOMMMU XapakTepuctnkamu. OxumaaeTcs, YTo Takme uibTpbl
MOTyT CTaTb afbTePHATUBOWN TPaANLMNOHHbLIM BbICOKO3((DEKTUBHBIM (huabTpam Ha OCHOBE CTEK/10BOJ/IOKHA.

B oTnnuve ot dmnbTpoB-ocaguTeneli ¢ akTMBHbIM 3/1€KTPOCTaTUUYECKUM 3apsaoM, TPeOYOLWNX BHELWHEro NCTOYHW-
Ka aHepruu, afiekTpocTaTuyeckuii 3apsif B paccMmaTpvMBaeMbiX MaTepuasiax pacceuBaeTcs CO BPEMeHeM M3-3a ero HeW-
Tpanu3auumn oceBWNMU YacTuLamu. PaccemBaHme 3apsga 0COOGeHHO NPOABAAETCA NPU HAIMUUN XUAKNX, CYOMUKPOHHbIX
WNW 3apsXEHHBIX YacTul,. B cuiy aTtoro adypeKkTMBHOCTb TakuUX 3apsXeHHbIX (PUILTPOB MOXET U3MEHATLCA B 3HAYUTESIb-
HOli CTeneHn B 3aBUCMMOCTU OT YCNOBUI UCNbITaHW U 0COBEHHO OT MaTepuana KOHTPO/bHbIX aspo3oneil. bonee Toro,
3P PeKTUBHOCTb (PUILTPOB CHUXKAETCA CO BPEMEHEM M0 Mepe OCaxAeHWs yacTul. B HekoTopbIX cnyyasax, korga 3apsg
paccenBaeTCsi MOMHOCTbIO, 3PHEKTUBHOCTL CHMXAETCH Ha HECKONIbKO MOpPSAKOB. MOCKONbKY (UAbTPbl C MUHUMaSIbHOM
athhekTMBHOCTLIO 99,95 % 1 Bbille 0ObIYHO NPUMEHSIOT B KPUTUYECKUX 0B1aCTAaX M aKCNNyaTUpyrT HENPEPbIBHO B Teye-
HUEe MHOTUX NeT, 3TN oTpuyaTesibHble 3deKTbl JO/IKHbI ObITb YUTEHbI NPU UCNbITAHUSAX U MPUCBOEHMIN Knacca ubTpam.
Knaccngmkaymio atux pmnabTpoB BbINOAHAKT No NCO 29463-1. dunbTpbl ¢ 3dhhekTMBHOCTLIO 95 % 1 99,5 % oTHOCATCA K
rpynne E, ¢ agpdpekTmBHOCTBIO 99,95 % 1 99,995 % — Kk rpynne H; ¢ 60nblueli agpheKkTMBHOCTbIO — K rpynne U.

C.2 O6nactb NpUMeHeHus

JaHHoe mpunoxeHue yctaHaBNMBaeT MeTOA KOSIMYECTBEHHOWN OLEeHKN ahDEKTMBHOCTU 3apsda Ha uabTpylowem
Martepvane gns yesenuuexHus adhdpekta u knaccudpmkaumm unbtpo no MCO 29463-1. CnepyeT onpeaennTb Konude-
CTBEHHYI0 3(P(PekTUBHOCTb /MO0 NMpU UCNbITAHUAX NNOCKOro hunbTpytowero marepuana no C.3 wiv ana unbtpoane-
MeHTa B c6ope no C.4.

C.3 MeToguka cHATUA 3apaga ¢ hunbTpylowero martepuana knaccmdumkaymm BblCOKOI(PEKTUBHBbIX
OUNBTPOB C 3apSAXKEHHLIM BOJIOKHUCTLIM MaTepraniom

C.3.1 O6uwwme nosioxeHus

[aHHbIl MeTof OCHOBaH Ha cTaHAapTHOW 06paboTke M30MpPONaHosIOM ANS CHATUSA BAUAHWUA 3NEKTPOCTaTUYecKoro
3apaga Ha ubTpyLeM MaTtepuane unv uabTpe Ha NPOCKOK YacTul,

CHavana onpefenstoT NPOCKOK YyacTuy, Ans obpasuya HeobpaboTaHHOro matepuana. 3aTteMm obpasubl nogseprawT
BO34€eliCTBMIO MapoB u3onponaHona (unctoToit > 99,9 %). Ecnv usonponaHon MCNO/b3ylT MOBTOPHO, TO €r0 YuctoTa
JO/DKHa octaBatbcs Bbiwe 99,9 %. Mocne 06paboTkM 06pasLLOB M30MPONAHO/IOM ONpeaensoT NPOCKOK A1 OLEHKM BK-
AHNA CTaTUYEeCKOro 3apsga Ha adheKkTUBHOCTL. MaTepman MoxXeT obpabaTbiBaTbCA B HECKO/IbKO 3TanoB WM B TeueHue
OfHOro ANUTENbHOrO Nnepuoga BpemeHnun. MNopagok CHATMA 3apsaga u obopyaoBaHve npusegersl B C.3.2—C.3.8.

C.3.2 O6opygoBaHue

KoHTponbHOe 06opygoBaHue Ass UCMbITaHNA (OUAbTPOBa/IbLHOIO MaTepuasia Ha NPOCOK YacTul, A0/HKHO COOTBET-
cTBoBatb MICO 29463-3.

Cxema TUNOBOW kamepbl AN CHATUA CTATMYEcKOoro 3apsifa ¢ (ouNbTPOBa/IbHOIO MaTepuasia nokasaHa Ha pUCYH-
ke C.1.

1— o6pasel; 2 — napbl U30NPONaHoNa; 3 — XUAKUA M3onponaHosn

PucyHok C.1 — lMpuHUMNManbHas cxema Kamepbl C U30NPONaHonoM (CoCyA C KpbILIKOiA)
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Mpn 06paboTke HECKONbKUX 06pa3L0B OA4HOBPEMEHHO creayeT NpMMeHsaTb kamepy no MCO 16890-4. lonyckaeTtcs
NPUMEHATL AepxaTenn A9 NoABelMBaHnA 3a O4MH Kpail N1oCcKoro hnabTpoBanbHOIO MaTepuana ¢ pacCTosHNeM Mexay
obpasuamu He meHee 19 mm.

C.3.3 VcnbiTyemble o6pasubl

Cnepyet oTobpaTb 06pasubl HEenocpeAcTBEHHO M3 FOTOBOrO pynoHa (ubTPOBasbHOrO Mmatepuana. O6pasubl
OO/KHbI MMEeTb OfMHAaKOBble pasMepbl U NOAXOAUTb K KOHTPO/SIbHOMY 060pYyA0BaHUI0, NPUMEHAEMOMY ANS OUEHKU 3d-
(PeKTUBHOCTK MO yaepxaHuo yactuy no C.3.4.

C.3.4 OnpepeneHve Hada/lbHOrO NPOCKOKa oUNbTPOBa/ILHOIO Matepuana

KOHTpOb NNOCKoro ubTPOBasIbHOTO MaTtepuana Ha NpPockok B Touke MPPS ans Bcex 06pasLoB BbINOMHAKT N0
MCO 29463-3 npn HOMUHaNbLHOW MPOEKTHOI CKOPOCTU BO3Ayxa yepe3 puabTp. ECnin He 3agaHo Wan He 4OCTUXMMO UHOE,
NPUHXMAIOT CKOPOCTb, PaBHON 2 cm/c. MOCKONbKY BbIYMCNIEHHOE CpeAHee 3HaYeHne 3aBUCUT OT BapuabenbHoCcTM 06pas-
LOB, C/efyeT BbluMCNATb koadhduumeHT BapuabensHoctu Cv no dopmyne

Cv (C.1)
roe Cv. — koadhpuumeHT BapnabenbHOCTM MPOCKoKa AN 06pasLoB;
a — CTaHfapTHoe OTK/IOHeHWe Npockoka A7a 06pas3Los;

P — cpepHuin npockok Ans o6pasLos.

BbluncneHHoe 3HauyeHne CV [A0/KHO 6biTb MEHBLUMM WM paBHbIM 1,5.

CpefHuii NpoCKOK crieayeT onpefenuTb Af1 BCeX WCMbITYyeMbIX 06pasyoB M oTo6paTth Tpu obpasua A/si HOBbIX
YC/I0BUiA, BO3MOXHO, C Ha/IMUMEM 3apsiia M NPOCKOKOM, GAN3KMM K BbIYMC/IEHHOMY CpefHeMy 3HadeHuto. CnegyeT onpe-
4ennTb CpefHuin NPOCKOK ANs 3TUX Tpex 06pasLoB 1 0603HaYNTL ero kak FE

C.3.5 YcnoBua ansa cHATUSA 3apsga ¢ NOMOLLbI0 M30nponaHonia

a) TemnepaTypa BHYTpPM Kamepbl 1 TemnepaTypa Hapy>XHOro Bosayxa A0/KHbl 6biTh B npegenax ot 20 °C go 30 °C.

b) He gonyckaeTcs npsAmMoe nonagaHve COSTHEUHbIX Ny4eil an Apyroro TEN0BOIO U3/TyYEHUSI Ha KOHTEeHep ¢ u3o-
NponaHosioM, YTO MOXET CYLLECTBEHHO U3MEHUTbL XapakTepuCTUKY Napos.

c) OTHocCuTenbHas BIAXHOCTb OKPYXalLWero Bo3ayxa Ao/mkHa 6biTb B npegenax ot 40 % o 80 %.

d) Mpu pa6oTe ¢ ogHMM o6pa3yom (pucyHok C.1) fo6aBnsOT B Kamepy M30MponaHon Ha ypoBHe (rny6uHo) npu-
mepHo 10 mm. MomewaoT gepxaTenb 418 obpasua Ha JOCTaTOYHOM PacCTOSHWM OT XUAKOCTU. Mopsagok paboTbl € He-
CKOMbkMMM obpasuamu cM. B UICO 16890-4.

e) MNpu paboTe ¢ ogHVM o6pasLOM MoMelalT obpasel, Ha AepxaTtesb U repmeTusmpytoT kamepy. Mpu paboTe ¢
HeCKONbKMMKN obpasuamu ycTaHaBNMBaIOT AepxaTtesb 418 HeCcKosbknux obpasuos cornacHo MCO 16890-4.

f) Cmecb okpyxalLwero (KOMHaTHOro) BO3gyxa C M30nponaHosioMm (M ero napamu) He [O/HKHA KOHTaKTMpOBaTb C
OKpY>XalLMM BO34yXOM (kamepa [o/mkHa OblTb XOPOLLO repMeTU3NpoBaHa).

C.3.6 CHATMe 3apsga M30MnponaHosioM B HECKOJ/IbKO 3TarnoB

Mpu paboTe No JaHHOMY MeToAy A/ HECKONbKMX 06pasuoB cHavyana onpefensoT HavanbHbI npockok no C.3.4.
3atem 06pasubl NomMellalT B Kamepy 478 BO34eicTBMa napamu usonponaHona no C.3.2. Janee oTgenbHble o6pasupl
M3BJiIeKalT Nepuoanyeckn yepes onpefenieHHble NHTepBasibl BpEMEHU A/ onpegeneHnsa npockoka no ICO 29463-3. o
Nnosly4YeHHbIM pesynbTataM onpegensaioT KoadduumMeHT 3aBucuMocTy npockoka Pdf oT paspsaga B COOTBETCTBUM C AAHHBIM
MYHKTOM.

a) OnpegeneHune yncna obpasLoB.

CnepyeT NoAroToBUTb AOCTATOYHOE KO/IMYECTBO 06pasLOB 1 onpeaennTb A5 HUX HavyasbHbl MPOCKOK A8 BbINOS-
HeHus npoueaypbl paspsga no AaHHOMY NyHKTY. Uncno o6pasuoB 3aBUCUT OT Yucia 3TanoB uamepeHunin. Hanpumep, ecnm
npegnonaraeTcs 4OCTMXEHME MOJIHOTO paspsaga npu BblAEpXKKe B TeueHne 3 4, TpebyrTcsa NATb 06pasLoB:

- Ha Tpex obpasuax focTuraetcsa 3HayeHue MeHbLlee UM paBHOe ykazaHHOMY B Tabnuue C.1 gnsa gByx no-
cnepoBaTtesibHbIX 06pasLoB;

- AN ABYX AOMNOSTHUTENbHbLIX 06pa3uoB, kak ykaszaHo B C.3.6 [), B KOHLIE BPEMEHU BbIAEPXKKN BbIYUCAAIOT cpeaHee
3HauyeHue Pd no C.3.6 h).

b) MomewalT o6pasubl B KaMepy C U30MNPONAHOIOM MNepef HavyasioM MUCMbITaHUi 1 3akpbiBaloT ee. OTmevaloT
BpeMsi Hayana obpaboTku.

C) BblHMMalOT 06pasubl Yepes onpegesieHHble O4MHAKOBble UHTEPBasIbl BPEMEHU, A/IMTENbHOCTLI0O He MeHee 1y
ANna Kaxporo obpasua. s Bcero uukia UCnbITaHWn MHTepBan BPEMEHUN JO/DKEH OblTb OAHVUM U TEM Xe.

d) BepgyT oTcueT MHTepBanoB BpeMeHU 14 (M Apyroro BpeMeHn) no UCTeyeHun kak MUHUMYM 15 MUH Ans focTu-
XXEHUSA paBHOBECHOIO COCTOSHUA M30MponaHoaa B Havyane u/uaun B KOHLUe, Korga kamepa OTKpbiBaeTCs MW 3akpblBaeTcs.

e) BblHMMaloT oauH ob6pasel, yepe3 1 4 uau gpyroit BblGpaHHbI MHTEpBan BPEMEHW W3 KaMepbl C napamu K30-
nponaHosa U 3akpbiBaloT Kamepy. [lanee, kak MOXHO GbiCTpee NnomellalT 06pasel, B CTEHA A1 UCMbITaHWA Ha NPOCKOK,
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npoAyBalT CTEHA, YNCTbIM CyXUM BO34YXOM CO CKOpPOCTbi 2,0 cM/c B TedeHne 10 MUH U BbINOHAKT TECT NPY HOMUHASb-
HOIN CKOPOCTW NOTOKa BO3Ayxa yepes3 unbTp. Ecnu He 3agaHo nam He AOCTMXMMO MHOE, MPUHUMAaLOT CKOPOCTb, paBHOM
2,0 cm/c.

f) MpoponmkatoT 3TOT Npouecc, BblHUMAsA nocnefoBaTesibHO 06pasLbl U3 Kamepbl Y UCMbITbIBAA MX HA NPOCKOK A0
Tex Nnop, Noka NPOCKOK pa3paXeHHOro maTtepuana He cTaHeT MeHblle KoadhdmumeHTa, ykasaHHoro B Tabnuue C.1 no cpas-
HEHWIO C paHee paspshKeHHbIM 06pa3LoM M3 ABYX Noc/efoBaTesibHbIX 06pa3uoB. B 3Toi TOUke cuMTaeTcs, YTo Marepuan
paspsixKeH.

Mo aToli NpuyYnHe ANs NepBOro M3BNEYEHHOro 13 kamepbl obpasya BenuumHa Pc cnyxuT ansa BbluucaeHns Koaddu-
uneHTa. B npoTMBHOM cfyyae B 3HameHatene A8 BbluMC/eHUs koaduumneHTa cneayeT Ncnonb3oBartb BeamunHy P ans
paHee paspseHHOro obpasua.

4) BblHMMalOT 13 KaMepbl Kak MOXHO GbicTpee ABa A0NOHMUTENbHbIX 06pasLa U NCMbITbIBAIOT Ha NMPOCKOK NAOCKUIA
unbTpoBasbHbIn MaTepran B Touke MPPS no MCO 29463-3 npyu HOMUHaIbHOW CKOPOCTU NOTOKa BO3ayxa vyepes hunbTp.
Ecnn He 3aaHO UAn He JOCTVXXUMO UHOE, MPMHUMAKT CKOPOCTb, paBHoW 2,0 cm/c.

h) Mcnonb3yloT faHHble 0 NPOCKOKE A1A ABYX 06pa3LoB, NosyYeHHble no NyHkTy C.3.6 4), 1 nocnegHero ucnbiTaH-
Horo o6pasua no C.3.6 f) 4N BblUMCIEHUA CpefHEero NPoCKoKa paspsiXeHHbIX 06pas3LoB 1 0603HaYaloT ero kak P&

Tab6nuya C.1 — MNpegensl 4ns BennuuHbl Pd, o0CHOBaHHbIE HA YPOBHE Knaccugmkauymm no MICO 29463-1

[lnanasoH KNaccoB UCXOAS U3 BENWNYUHbI Pc Mpepen BenunuuHbl Pdf/koadpdmumneHT paspsaga
MCO 15 E— NCO 30 E 2
MCco 35 H— NCO 55 U 4
NCO 60 U— UCO 75 E 6

i) BbluncnaoT Nnpockok npu koaduunente paspsga Pdf no coopmyne

(C.2)

rpe Pdf — koadhcprumeHT 3aBMCMMOCTM NPOCKOKa OT pas3psaa;
Pd — koahpmumeHT npockoka npu cpegHem paspsage no C.3.6 h);

Pc — cpefHuit KoaghhMLMEHT NPOCKoKa AN 3apsikeHHoro matepuana no C.3.4.

C.3.7 Pa3spspg c noMoLbio n3onponaHosa — MeTogunka anst ogqHoro obpasuya

MpumMeHaATca meTodbl n o6opygosaHne no C.3.1—C.3.5 3a UCKNIOYEHNEM CriyqaeB, Korga Ha MPOCKOK MCMbITbI-
BaKTCS TO/IbKO TpM obpasua B HOBOM COCTOSHUM U 3TW Xe Tpu obpasua paspsxalTcsa B TedeHue 24 4. CpegHee 0T 3TUx
TPex 3Ha4yeHnii NPOCKoKa B HOBOM COCTOSIHMM 0603HavaeTcsa Kak Pc. CpefgHee OT Tpex 3HauYeHui NPOCKOKa B paspskeHHOM
cocTosiHun o6o3Hauvaetca KaKPd. 3atem Bbluncnsetrca BennumnHa Pdfno C.3.6.

MpumeyaHue — BO3MOXHO M3MEHEHUE TEOMETPUYECKON CTPYKTYPbl HEKOTOPbLIX CUHTETUUYECKMUX BOSIOKOH NpW
LNUTENEHOM BO3AENCTBMM Ha HUX NapoB U30MPONaHona, Yto NpuBoAMT K 60/1ee BbICOKMM 3HauyeHusim Pdf, uem Te, koTopble
BbI3BaHbl TO/IbKO BO3AeNCTBMEM 3apsiaa.

C.3.8 Knaccudukaunsa

Ecnn koadpnumeHT 3aBUCMMOCTM MPOCKOKa OT pa3psaga pdf MeHblue wan paBeH COOTBETCTBYIOLEMY NpeaebHOMY
KoachhuumeHTy no Tabnuuye C.1 nocne nepBoro v BTOPOro TECTOB C paspshKeHneM napamu M30MponaHona, To NPMHUMALOT,
YTO BAIMSIHME 3apsfda OTCYTCTBYeT, MOXEeT ObITb yka3aH kiacc unbTpa U3 aToro marepmana 6e3 kKoppekTMpoBKM Ha pa3psag,
COrNacHo AaHHOMY MpUIoXeHuto. [nsa Bcex mMaTepuanoB ¢ BesMuuHoi Pdf, Gonblueii 4eM cooTBeTCTBYHOLWMIA Npesen no
Tabnuue C.1, TO BENMYMHY NPOCKOKA 1 Knacc Bcero mnbTpo3NieMeHTa 13 3apsXeHHOro marepuana cnegyet no Be/nynHe
Pde, nonyyeHHoi no dpopmyne

Pde ~ Pce ' Pdl' (C.3)

roe Pys KO3h(pMLMEHT 3aBMCMMOCTUN MPOCKOKA OT paspsaaa, BblUMCAeHHbIR no hopmyne (C.2);
MPOCKOK (PUbTPO3/IEMEHTa B HOBOM MOTEHLMaNIbHO 3apsKeHHOM COCTOSIHUW;

de BbIYNCEHHbIN MPOCKOK BCEro paspsXeHHoro dJVIJ'IprO3}'IeM8HTa.
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C.3.9 MepnognyHOCTb UCMbITAHU

C.3.9.1 HesapsixeHHble maTepuasibl

CuntaeTtcs, YTO mMatepuas He 3apsKeH, ec/im NPOCKOK OCTAETCA HEW3MEHHbLIM MOoC/e MPOBEPKU MepPBbIX ABYX MNO-
cnepoBaTenibHbIX NP6, npoweawnx o6paboTky napamu nsonponaHona (C.3.6), nam mexay ABymMs Habopamu ob6pasLoB
no C.3.7. 3TN He3apshKeHHble MaTepuasbl He TPe6YT NOBTOPHbIX UCMbITAHWIA B TedeHue 5 neT, ecnv He 6bl10 N3MEeHeHW
B MaTepuanax u/mam TexXHOI0rMYeckoMm npouecce. J1iobble M3MEHEHNs TPebyrT NPoBeAEHNS MOBTOPHbLIX UCMbITAHWIA MO
OaHHOMY NPUIOXKEHUIO.

C.3.9.2 3apsxeHHble maTtepuasbl

CuntaeTtcs, UTO MaTepuan 3apsxeH, ecny NPOCKOK yBeIMUYMBaEeTCsA Nocne NpoBepkM NepBbiX ABYX Nocnenosartesib-
HbIX Npo6, nNpowweawmnx o6paboTky napamu nsonponaHona (C.3.6), nam mexagy ABymsa Habopamu o6pasuyos no C.3.7. Itm
3apshkKeHHble MaTepuasnbl TpebyloT MOBTOPHbIX UCMbITAHWI He pexe, YeM OAVH pas B rof, ec/nm He 6bl/1I0 U3MEHEeHW! B Ma-
Tepuanax unnm TeEXHONOrMYECKOM NpoLecce Win ecnn Npov3BoAnUTe b He MPUHAN pelleHne NPoBOAMTL UCMbITaHMA valle
N0 Kakol-nmbo npuynHe. Jllobble N3MEHEHNS TPeOYHT NPOBEAEHNS NOBTOPHbLIX UCNbITAHUIA MO AAHHOMY NPUIOXKEHUIO.

C.4 MeTopguka paspsaga ounbTpoasnieMeHTOB U Knaccudpukaynsa EPA-, HEPA- n ULPA-punbTpoB

dunbTp B cHOpe fomkeH 6bITb paspskeH no NCO 16890-4. o u nocrne paspsaga crefyet onpenesntb aPeKTuB-
HOCTb B Touke MPPS no MICO 29463-4 n NCO 29463-5. TpeboBaHus K OLEHKe npouecca paspsga npuBefeHbl B Tabnvue
C.1. Ecnu koatpdmumeHT 3aBMcMMocTy npockoka pdf MeHblle WM paBeH COOTBETCTBYHOLWEeMY npegeny no taébnuue C.1
nocne paspsga no CO 16890-4, To NnpuHMMaeTCs, YTO 3apsas He BAUSET Ha maTtepuan unbTpa u Knacc guabTpa MoXeT
6bITb YCTAHOBMEH 6€3 KOPPEKTMPOBKM Ha BAUSHME 3apsa Mo aHHOMY MpUIoXKeHuto. Ecnvm koadhduumneHT 3aBucMMocTum
npockoka Pdf npeBbiwaeT cooTBeTcTBYOWMIA npegen no Tabnuue C.1 nocne paspsaga no MCO 16890-4, To comnbTp SB-
NnAeTcsA 3apsHKEHHbIM U NPOCKOK W Knacc ounbTpa cnegyeT onpefennTb C y4eToM 3apaga marepuana no senuuvHe Pde
cornacHo C.3.8.

C.5 [lokymeHTauusa n mapkupoBka matepuanos gnsa HEPA- n ULPA-¢onnbTpoB Ha OCHOBE 3apshKeHHbIX
CUHTETUYECKMX BOJSIOKOH

Ecnv npockok B pa3psXeHHOM COCTOSAHWUW NpeBbllaeT NPOCKOK B 3apSAXEHHOM COCTOSIHUM 60/1ee YeM Ha BENNUUHY
kKoapbmumeHTa no tabnuue C. 1, To cregyeT NpUMEHUTL Criefytolme npasusia B fONO/IHEHNE K yKa3aHHbIM B pasgese 10:

- yKasblBatoT, YTO (MUNLTPYIOLLNA MaTepuan COAEPXUT 3apsKeHHble CUHTEeTUYEeCKMe BOJIOKHA COracHo AaHHOMY
NPUIOXEHWNIO;

- B [OKYMEHTauun » MapkMpoBKe yKa3blBalOT MPOCKOK MM 3peKTUBHOCTL B Touke MPPS ans nonHocTblo pas-
pshkeHHoro gunbTpoanemeHta (Pde nnm E = 100 - ~de) cornacHo gaHHOMY NPUIOXEHUIO;

- BJOKYMeHTaLMn 1 MapKMpoBKe YKasblBaloT Knacchbl oUALTPOB NO 3HAYEHUAM MPOCKOKA, MOSyYeHHbIM A5 NOSHO-
CTbI0 pa3psXEHHOro unnbTpo3aNeMeHTa u MaTepmana;

- B KayecTBe MHdopMauuu crefyeT AONOSHUTENIbHO yka3aTb 3(PEeKTUBHOCTb B Touke MPPS HoBOro (3apsikeH-
HOro) MaTepuasna, NOCKO/IbKY 3Ta BesiMyMHa AeCTBUTENbHA TOMbKO A1 HOBOrO (3apsiXeHHoro) martepuana. ddektus-
HOCTb B Touke MPPS ans HOBOro (3apskeHHoro) hunbTpoanemeHTa MoxeT ObiTb OonpeenieHa no pesynbTaram MChbiTa-
HWI1 cobpaHHOro hunnbTpa No HacTosWweMy cTaHgapTy 6e3 nonpasok.

Mpumep 1- 3ddekTMBHOCTb B To4Yke MPPS pa3psxeHHOro maTepuasna paBHa 99,95 % cornacHo gaH-
HOMY MPWUIOXEHUIO.

dnnbTp nmeeT knacc NCO 35H corniacHo VCO 29463-1 n NCO 29463-5.

B naHHOM npumepe adhhek TUBHOCTb M KNacc hunbTpa ykasaHbl TOJIbKO 418 pa3psKeHHOro MmaTepuana.

Mpumep 2 - 3dhdhekTMBHOCTb B ToUYke MPPS pa3psxeHHOro maTepuana paBHa 99,95 % cornacHo gaH-
HOMY MpPUNOXeHU0. DhheKTUBHOCTb B Touke MPPS HOBOro 3apsxeHHOro maTepuana pasHa 99,995 % co-
rnacHo NCO 29463-5.

PnnbTp umeeT Knacc NCO 35H cornacHo MCO 29463-1 n NCO 29463-5.

B npumepe 2 npmBegeHbl aBa 3HaveHns adhhek TUBHOCTU huibTpa 415 Pa3pPsHKEHHOr0 U 4151 3apsiKeH-
HOro MaTepuana, Ho Knacc ousbTpa BCerja ykasbiBaloT TOJMbKO [J/19 Pa3psHKeHHOro MaTepuana.
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MpunoxeHue D
(cnpaBo4yHOE)

TpaAuLWOHHbIE MeTOAblI onpefeneHnsa apdpektusHoctu HEPA- n ULPA-cbmnnbTpoB

D.1 MeTtoabl o6HapyXeHuUs yTeuek

McnbitaHma HEPA- n ULPA-bunbipoB  BbINOMHAKT C MNOMOLbIO pPas3/iMyHbIX METOAO0B B pa3HbIX YacTsx CBeTa.
HecmoTpsa Ha To, 4TO Lefbio BCceX MeTOA0B ABMseTcsA onpegeneHne acpekTMBHOCTM (hUILTPOB, KaXAbIA M3 HUX peluaeT
3Ty 3aa4vy pasHbiMu cnocobamu. Kpatkas xapakrepuctuka 06blYHO MCMNOMb3yeMbIX TPAAULMOHHBLIX METOA0B NpuBeAeHa
B D.2 n D.3 B kauecTBe nHdopmauun ans nosb3osarens. NpusHaHo, YTO eCTb HEKOTOpble pe3y/bTaTbl B OTHOLIEHUN 3K-
B/BA/IEHTHOCTU Mexay 3TUM W CTaHf4apTHbIM MeToAaMu No AaHHOMY CTaHAapTy, KOTopble OGblan NoslyYeHbl B HE60/bLLIOM
yncne nccnefoBaHuii B pasHbix cTpaHax. OfHaKo He 6bI1I0 CAe/laHO HMKaKOro YTBEPXAEHNS U He nogpasyMeBanocb, YTO
CYyLLLEeCTBYET 3KBMBA/IEHTHOCTb MEXAy 3TUMU MeToAaMu U CTaHfapPTHbIM MeTOAO0M. [MOCKO/bKY 3Ta 3KBUBANIEHTHOCTb He
yCTaHOB/1IeHa NOBCEMECTHO, Takue yTBEPXAEeHUA He NoALepXuBatTCs.

D.2 MeTog o6GHapyXeHus yTeuek ¢ nomouwbto DOP asposons

OTOT MeTog, npegycmaTtpuBan MCNONb30BaHMe aspo30/is, obpasywouerocs npu kKoHgeHcauun napos DOP, u ¢o-
TOMEeTpa, ONpefensoLWero yTeukm, 1 6bi1 OCHOBHbIM MeTOAOM ucnbiTaHuii HEPA-¢ounbTpoB B TedyeHne 50 net. Metopg
LUMPOKO M3BECTEH Kak ropsumin DOP-TecT n 6bin ycTaHoBneH cTaHgapTom CLUA Military standard 282. B atom TecTte
onpegensaeTca KOHUeHTpauusa aspo3ons DOTOMETPOM [0 W nocse ubTpa, a He BefeTCs CYET oTAesibHbIX yactul,. Mo
3TUM JaHHbIM onpegenserca aPPeKTUBHOCTL ubTpa. O6bIYHO pasMep YacTul, 3TOro aspo30/is CoCcTaBNAeT NPUMEPHO
0,18 mkm (pa3mep no cpegHeli macce paseH 0,3 Mkm). Takum obpasom, Ana TUnNuYHbIX HEPA-thnnbTpoB 3TOT pasmep
6711M30K K Touke MPPS.

D.3 MeTog uUcnbiTaHUA HAaTPUEBDLIM MJIAaMEHEM

2710 meToA 6bIn paspaboTaH B CoeanHeHHoM KoponescTBe 6onee 50 neT Hasag v NpogosxaeT MCNob30BaTbCs
B Kutae gna ucnoitannii HEPA- n ULPA-ounbTpoB 1 hunbTpoBasibHbIX MaTepuanos. MNMpuMeHsiemblii MeTog 1 06opyao-
BaHWe ABMAKTCA YCOBEPLIEHCTBOBAHWEM MNepBOHayYanibHOro Metoga. o aTtomy mMeTody, B OT/IMYME OT cYeTa yacTul, Uan
npuMeHeHus hoToMeTpa, onpeaenatoT o6y MacCoBYO KOHLEHTPALMIO a3p0o30/1a X/IOPUCTOr0 HATPUA CO CpefHVM pas-
Mepom 0,5 MKM MO Macce C MOMOLLbK M/laMeHHoro cpotomeTpa. MeTog Nogpo6HO onucaH B Kutalickom HauMoHa/lbHOM
ctaHgapte GB/T 6165 v ctaHgapte Benvnkobputanum BS 3928. 3chhekTBHOCTL (huibTpa onpeaensatoT No KoHUeHTpauymum
aspo30nsa Ao v nocne unbTpa.
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MpunoxeHue A
(cnpaBo4HOE)

CBefileHUs 0 COOTBETCTBUM CChbIMTIOUHbIX MeXAYHapOoAHbIX CTAHAAPTOB HaLWOHAaNbHbIM
N MeXrocyaapCcTBeHHbIM cTaHAapTam

Tabnuya [JA. 1

O603Ha4YeHne CCbINOYHOro c O603HayeHne 1 HauMeHoBaHue COOTBeTCTBYyHOLLIEero HalunoHasnbHoOro,
TeneHb COOTBETCTBUSA
MeXAyHapoaHOoro ctaHgapra MeXrocyaapCTBeHHOro ctaHgapTa
ISO 5167-1 MOD FOCT 8.586.1—2005 (MCO 5167-1:2003) «locypapcTBeHHas

cuctema obecneyeHusi eMHCTBa M3MepeHunii. amepeHne pac-
X04a W KONMYecTBa XUAKOCTEN 1 rasoB C MOMOLLbI CTaHAApT-
HbIX CyXatLux ycTpoiicTB. YacTb 1. MpuHuun meToaa n3mepe-
HUIA 1 o0bwme TpeboBaHUS»

ISO 16890-4 MOD FOCT P 70064.4—2022 (16890-4:2016) «®unbTpbl OYMCTKU
BO3ayxa o6uiero HasHauveHus. YacTtb 4. MeTo4 KOHAULMOHUPO-
BaHMA 419 onpefeneHns MMHUManbHON dpakuMoHHON adhdhek-
TUBHOCTU»

1ISO 21501-4 IDT FOCT P NCO 21501-4—2012 «[MonyyeHve pacnpegeneHus
yactuy, no pasmepam. OnTnyeckne mMetofbl OLEHKU OTAENbHbIX
yactuu. YacTtb 4. CyeTumkn yacTuy, B BO3AyXe ONA YMCTbIX MO-
MeLLEeHNn, paboTalwLlMe Ha NpuHLMNE paccesHUs ceeTa»

ISO 29463-1:2017 — * 1

1ISO 29463-2:2011 IDT FOCT P ICO 29463-2—2024 «BbicokoaththekTnBHbIE hUIbTPbI
OUMCTKM BO3Ayxa U hunbTpylowmne mMaTepuansl ons yaaneHus
yacTuy n3 Bo3gyxa. YacTb 2. MonyyeHne aspos3onieid, ncnbita-
TenbHoe o06opyAoBaHue, CTaTUCTUKA CHETA YacTUL»

1ISO 29463-3 IDT FOCT P UCO 29463-3—2024 «BbicokoadhhekTnBHbIE (hUIbTPDI
OUMCTKM BO3gyXa U hunbTpyloWwmMe mMaTepuansl Ans yaaneHus
yacTuy, 13 Bosfyxa. YacTb 3. McnblTaHUsi NA0OCKOro huibTpyto-
Lero matepuana»

1ISO 29463-4:2011 IDT FOCT P NCO 29463-4—2024 «BbicokoadhhekTnBHbIE hrIbTPbI
OUMCTKM BO3dyXa U hunbTpylowmue mMaTepuanbl Ans yaaneHus
yacTuy 13 Bo3gyxa. YacTb 4. MeTog UCnbiTaHWil PUNBbTPYOLLNX
3/1EMEHTOB Ha yTeuky (MeTof, CKaHUPOBaHUS)»

* COOTBETCTBYIOLLMIA HALMOHAMbHbI CTaHAapT OTCYTCTBYeT. [Io ero NpuMHATUS PEeKOMEHAYeTCs MCMofb3oBaTh nepe-
BOJ, Ha PYCCKUIi A3bIK JAHHOTO MeXyHapoAHOro cTaHAapTa.

MpumevyaHne — B HacToAwel Tabnuue NCNOMb30BaHO cAeaylollee yC/I0BHOe 0603HaYeHe CTEMNEHN COOTBET-
CTBWS CTaH4apTOB:

- FOT — naeHTNYHbIA cTaHaapT,

- MOD — MoanguuMpoBaHHbIli cTaHaapT.

1) B Poccuiickoit degepaunn Bmecto MCO 29463:1 pgelicteyeT FTOCT P 71176—2023, ngeHTtuuxbiii EH 1822-1:2019.
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