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FOCT P NCO 29463-5—2024

Mpeancnoeue

1 NOOTrOTOBIEH Obwepoccuiickoin oblecTBeHHOM opraHusaumen « Accolumauns MHXeHepoB Mo KoH-
Tponto Mukpo3arpsasHeHniiy (ACMHKOM) Ha ocHoBe cobcTBEHHOrO NepeBoa Ha PYCCKUIA A3bIK aHIMOA3bIYHON
BEPCUM CTaHAapTa, yKa3aHHOro B NyHkTe 4

2 BHECEH TexHu4eckum KoMUTETOM Mo cTaHgaptusauuu TK 184 «O6ecnedyeHne NpoMbILLUNEHHOM Yn-
CTOTbI»

3 YTBEPX/EH W BBEJEH B IENCTBWE Mpukasom denepansHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio U MmeTponorin ot 15 masa 2024 r. Ne 608-cT

4 HacTodwmin ctaHgapT aeHTMYeH mexayHapogHomMy ctaHgapty MCO 29463-5:2022 «Beicokoaddek-
TUBHblEe PUNBTPLI U QUNETPYOLWME cpedbl ANa yaaneHusa vactuy u3 Bosgyxa. Yacte 5. MeTog ucnelTaHui
dunesTpyrowux anemeHToBy (ISO 29463-5:2022 «High-efficiency filters and filter media for removing particles
in air — Part 5: Test method for filter elements», IDT).

MexgyHapogHbI cTaHgapT paspaboTaH TexHudeckum komutetom MCO/TK 142 «OBopynoBaHve Ans
OYMCTKM BO3AYyXa U OpYr1x rasos».

Mpy NpUMEHEHUN HACTOSILLEero cTaHgapTa pekoMeHAyeTCa UCMNOMb30BaTh BMECTO CChIMOYHbIX MeXayHa-
pPOOHLIX CTAHAAPTOB COOTBETCTBYHLLME UM HALMOHANBHBIE M MEXIOCYAapCTBEHHbIE CTAHAAPTLI, CBEAEHUS O
KOTOPbIX NPUBEAEHLI B AONONHUTENEHOM npunoxeHun OA.

JononHuTensHble NPUMEYaAHWA U CHOCKW B TEKCTE CTaHO4AapTa, BblAENEHHbLIE KYPCUBOM, NPUBEAEHLI A5
MOSAACHEHUN TeKCcTa opurnHana

5 B3AMEH IOCT P EH 1822-5—2014

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeeHbl 8 cmambse 26 @edepanbHOz0 3aKoHa
om 29 uroHA 2015 2. Ne 162-03 «O cmaHdapmu3sauuu e Pocculickoll ®@edepayuu». VMHpopmayus ob us-
MeHeHUSX K HacmosuwemMy cmaHO0apmy nybriukyemcs 8 exez00HOM (0 COCMOSHUK Ha 1 AHeaps meKyuwieao
200a) uHghopmayUOHHOM ykazamene «HayuoHansHele cmandapmel», a oguyuansHbil mekcm uaMeHeHul
U onNpagoKk — 8 EXEeMeCHYHOM UHGhOopMauUOHHOM ykazamene «HauyuoHanbHbie cmaHdapmel». B crnydae
nepecmompa (3aMeHbl) unu omMeHbl Hacmosueao cma+H@apma coomeemcmaytowee ygedomMneHue bydem
onybnukosaHo 8 brnuxaluwieMm 6binycKke eXeMecsyHo20 UHQPOPMayUOHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmbi». Coomsemcemaeyoujasa UHGopmayus, yeedoMIeHUe U MeKCmbl pa3Mewamcs makxe 8 UH-
hopmayUoHHOU cucmeme obujeao noib308aHuss — Ha oguluanbsHoM calime @edepanbHo20 azeHmemea no
MexHUYECcKOMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© 1S0, 2022
© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuzayuny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BBepeHue

CraHpaptel MCO 29463 (Bce yacTu) momyyeHbl u3 ctaHgaptoB EH 1822 (ece uactu) ¢ pagom mame-
HEeHWI, OTpaXarLMX No3nLu cTpaH, He Bxoaawmx B EC. OHu cogepxart TpeboBaHns, pyHOaMeHTanbHbIe
MPUHLUWMbI UCMbITAHUA M MapKUPOBKM ANS BbICOKO3(MMEKTUBHBIX (PUNBTPOB OYMCTKM BO34yXa OT 4acTuy C
achhekTMBHOCTLIO OT 95 % 10 99,999995 %, KkoTOpble MOTYT UCMOMNb30BaTLCA AN KnaccudukaLmm unsTpoB
B Uernom, n1bo no cornaleHnio Mexay NOCTaBLUUKOM U NoNb30BaTenem.

CraHpaptel NCO 29463 (Bce yacTu) npegycMaTpuBaOT OUeHKY 3dekTUBHOCTU BCeX (DUIMLTPOBR Ha
OCHOBE CYETa YacTuL C UCMONb30BaHMEM XUAKUX UK (KaK ansTepHaTuea) TRepAbIX KOHTPOMEHbLIX aspo3onen,
UTO NO3BOMSET BLINONHATE CTAHAAPTHYHO Knaccuukauunio UNLTPOR Kak Mo MHTErpansHoW, Tak 1 No nokanb-
HOW 3P HEKTUBHOCTHU, YTO OBBLIYHO MOKPLIBAET GONBLUMHCTBO TpeboBaHWii B pa3nunyHbix obnactax npumeHe-
Hus. Otnnane MCO 29463 (Bce YacTu) OT APYrMX HaUWMOHamNbHbIX CTaHAAPTOB 3aKMoYaeTca B MeTo4ax onpe-
aeneHus nHTerpansHon adekTMBHOCTU. BmecTo oueHKM apdeKkTUBHOCTH MO MacCcoBOW KOHLUEHTpaUMn UIn
06X KOHLEHTPaUMA 3TU METOAbLl OCHOBAHLI HA CYeTe YacTuL B ToUKe ¢ Haubonblwum npockokom (MPPS —
Most Particle Penetrating Size), koTopas ANa MUKPOCTEKNOBOMNOKHWUCTLIX (DUMNETPOB COCTABNAET NPUMEPHO OT
0,12 go 0,25 mkm. 3TOT METOA Takke NMO3BOMNAET UCMbITLIBATh CBEPXBLICOKO3MhdeKTUBHbIE DUNETPLI OYNCTKM
BO3/lyXa CO CBEPXHU3KUM MPOCKOKOM, YTO HE A0CTUranoch npu UCNofb30BaHUM NPEXHUX MeTOL0B KOHTPONSA
N3-3a UX HELOCTaTOYHOM YyBCTBUTENMbHOCTU. Ona membpaHHbIX hUnsTPoB AEACTBYET APYroe npaBuio (Cm.
npunoxeHue B). He cMoTpsa Ha To, YTO He NPUBOASATCH 3KBUBANEHTHbIE METO[bl UCMbITAHUWA 3apsXeHHbIX
unsTpoB, Nopagok obpaleHusa ¢ 3Tumu punsTpamu npueedeH B npunoxeHun C. CneunansbHele Tpebora-
HUA K METOO4AM UCMBITAHUIA, UX MEPUOAWYHOCTU U BEAEHMIO MPOTOKOMNOB MOryT BbITh COrMacoBaHbl Mexay no-
CTaBLUMKOM U 3aka3umkoM. [Ina ounsTpoB ¢ MeHbLUel 3ddekTUBHOCTLIO (rpynna H, kak ykazaHo B 4.2) moryT
NPUMEHSATLCH anbTepHaTUBHbIE METOAbL! UCMbITaHUA Ha yTedky no MCO 29463-4:2011, npunoxeHue A.

Otnuumem ctangaptoB MCO 29463 (Bce YacTu) OT ApyrMx MeTo40B ABMSETCH, Hanpumep, To, YT0 Apy-
rme MeToabl OCHOBaHLI Ha onpegeneHm obLLei KOHLEeHTpaLMM aspo30ribHbIX HacTuL, a8 He MHAMBUOYalbHbIX
yacTtuy. Kpatkoe onvcaHue 3TMX METOOOB CO CChIMKaMu Ha COOTBETCTBYIOLME CTAHAAPTLI 4aHO B NpUnoxe-
Hum D.

370 BTOpOE M3aaHue OTMEHSAET 1 3aMeHseT nepBoe uagaHue (MCO 29463-5:2011) c TexHU4Yeckum nepe-
CMOTPOM.

OCHOBHbIE M3MEHEHUSI:

- 0DHOBMEHbI HOPMAaTHUBHbBIE CChIMKK;

- MepecMoTpeHo npunoxexue C.

lMpumeyaHue — B Poccutickol ®edepauyuu delicmeyem ¢ 1990-x 20006 knaccugbukaluus 8biCoOKoaghghekmus-
HbIX ghunbmpog oyucmku 8o30yxa EPA, HEPA u ULPA (E10-E12; H13; H14; U15-U17), mak e kak u 8 Egpocoiose.

HUCO 29463-1 ycmanasnusaem Omu4alowWyrocs om 3moeo Knaccugukauuio ounbmpos, 4mo He MPUHSMo HU 8
Eepone, HuU 8 Poccuu. B ces3u ¢ amum 8 Egpone nipuHam cmaHdapm EH 1822-1:2019, udeHmuyHsIl nepeaod Komopozo
geedeH 8 Poccuu 6 kadecmese FOCT P 71176—2023. 3mo obecneyusaem ydobcmeo 8 pabome u eduHoe rMoHuMaHue
npou3sodumeneul ¢hunbmpos, MOHMaXHbIX opaaHu3ayul, ucreimamenet u nofs3osamerned.

Ob6nacms npumeHeHUss MCO 29463-2, MCO 29463-3, MCO 29463-4 u MCO 29463-5 ozpaHuyeHa rnpeumyliecmaseH-
HO ucrbiMmaHusmMu ¢huibmpoe Ux npousgodumensmu.

B cesAzu amum 8 Hacmosawem cmarndapme coxpaHeHbl 0603HavYeHUs ¢hunbmpoe 8 Coomeememasuu ¢ opuauHanamu.
Tabnuya conocmasneHusi o6o3HadyeHul npusederHa 8 OCT P 71176—2023.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

BbICOKO3®PPEKTUBHbLIE ¢UNBTPbLI U PUNTBTPYHOLLUE MATEPWANDbI
anAa YOANEHWA YACTUU U3 BO3OYXA

YacTtb 5
MeToa ucnbiTaHUi (PUNLTPYICLWUX INEMEHTOR

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

OaTta BeegeHna — 2025—01—01

1 O6bnacTtb NpUMeHeHuA

HacTtoswmi ctaHgapT yctaHaBnmBaeT meTtoq onpegeneHus apdekTMBHOCTM (DUMBLTPOB B TOYKE C HaW-
fonbwum npockokoMm (MPPS). OH Takke cogepXuT pyKOBOACTBO MO UCMBITAHUAM WM Knaccudukauum puns-
TpoB ¢ Toukamu MPPS meHee 0,1 MKkM (MpunoxeHne A) U 3apskeHHbIX OUNBTPOR C CUHTETUYECKMMU BOTNOKHA-
Mu (npunoxeHue C). CTaHOapT npegHasHaveH Ansa npumMeHeHusa cosMmecTHo ¢ MCO 29463-1, MCO 29463-2,
MCO 29463-3 n NCO 29463-4.

2 HopmaTuBHbI€ CCbINKK

B HacToswem cTaHgapTe MCNoNb30BaHbl HOPMATUBHbLIE CCbIMNKKM HA cnefylolne cTaHoapThl [Ans gatu-
POBaHHbIX CCbINOK MPUMEHSOT TONbKO YKa3zaHHOEe M3aHue CChINOYHOro cTaHgapTta, ANA HedaTMpPOBaHHbIX —
nocrieqHee u3gaHue, BKOYasa BCe M3MEHeHUs)]:

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 (MamepeHue notoka Te-
Ky4el cpefbl C NOMOLWbIO YCTPONCTB ANA W3MEPEHUS Mepenana AaBNeHUs, NOMEeLLEeHHbIX B 3anofIHEHHbIe
TpybonpoBoabl kKpyrnoro cedeHusa. Yacts 1. O6wue npuHUmMnbl U TpeboBaHus)

ISO 16890-4, Airfilters for general ventilation — Part 4: Conditioning method to determine the minimum
fractional test efficiency (PuneTpbl ouMcTKM BO3OYyxa oblero HazHavyeHMsa. YacTe 4. MeTog KOHOMLUMOHMpOBa-
HWS ANA onpefeneHus MMHUMAanbHOW pakLMoHHON 3P EeKTUBHOCTH)

ISO 21501-4, Determination of particle size distribution. Single particle light interaction methods. Part 4:
Light scattering airborne particle counter for clean spaces (lNony4yeHne pacnpegeneHvsa 4acTuly Mo pasmepam.
OnTtudeckne MeTofbl OLEHKN OTAeNbHbIX YacTuy,. YacTe 4. CHeTYMKKM YacTUL, B BO3L4YXe ONA YMCTbIX NOMeLle-
HWW, paboTalLline Ha NpUYHUKNE paccesiHus ceeTa)

ISO 29463-1:2017, High-efficiency filters and filter media for removing particles in air — Part 1:
Classification, performance testing and marking (BeicokoadhpekTUBHBIE PUNETPLI OYUCTKM BO3ayXa WU hunb-
TpyloLLMe MaTepuansl Ang yaaneHus dactuy u3 Bozgyxa. Yacte 1. Knaccudukauus, ncneitadma paboymx
XapaKkTepucTHMK U MapKMpoBKa)

ISO 29463-2:2011, High efficiency filters and filter media for removing particles in air — Part 2: Aerosol
production, measuring equipment, particle counting statistics (BoicokoachhekTuBHbIE PUNBTPLI OYUCTKU BO3-
ayxa v huneTpyolMe Matepuansl Ana yaaneHus yactuy u3 so3gyxa. Yacte 2. MNonydyeHne aspo3onei, nc-
neiTatensHoe obopyooBaHWe, CTAaTUCTUKA CYeTa YacTul)

ISO 29463-3, High efficiency filters and filter media for removing particles in air — Part 3: Testing flat
sheet filter media (BboicokoadhdekTUBHbIE HMNLTPEI OYMCTKN BO3ayxa U (hunbTpyoWwme Mmatepuansl ANs yaa-
neHus Yactry M3 Bosayxa. YacTe 3. McnblTaHua nrnockoro omnbTpyowero matepuana)

MapaHune ochbuumnansHoe
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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 [BuicokoaddekTBHbIE HUNBTPI
QYMCTKM BO3AyxXa U (huNbTpyOLLMe MaTepuansl ANA yaaneHusa Yyactuy U3 Bosgyxa. Yacte 4. MeToa ucnelTaHwWia
hUNETPYHOLLUX 3NEMEHTOB Ha yTeuky (MeTod CKaHUpoBaHUA )]

3 TepMmuHBI, onpeaeneHusi, CUMBOJbI U COKpalleHUs TePMUHOB

3.1 TepMHHBbI U onpegeneHUs

B HacTtoswem cTtaHgapTe npuUMeHeHbl TEPMWHbI W onpeaeneHuns, npueedeHHble B MCO 29463-1,
NCO 29463-2, NCO 29463-3, MCO 29463-4, a Takke crnedyrLine TEPMUHbLI C COOTBETCTBYHOLMMW onpefe-
NeHnsaMHN.

MCO n M3K BegyT Hasy gaHHLIX MO TEPMUHAM ONA UCNOMNbL30BaHWA B CTAHA4APTU3aUMKM WU coaepKally-
HOCH MO cneaywLwnuM agpecam:

- nnartdgopma oHnanH-npocmoTpa MCO, goctynHas Ha https://www.iso.org/obp;

- 3nexTtponeauns M3K, nocTtynHasa Ha https://www.electropedia.org/

3.1.1 Bpewms oT6opa npobkl (sampling duration): Bpems, B TeueHne KOTOPOro BeAeTCsl CUET YyacTuL, B
npobe oo cduneTpa 1 nocne dpuneTpa.

[MCO 29464:2017, 3.2.153]

3.1.2 meTop cyeTa 4YacTMLU M OLEHKM UX pasmepoB (particle counting and sizing method): MeTtog
cYeTa YacTul, KOTOpbIA NO3BONSAET ONpPeaenaTe YNCMO YacTul, KnaccudunpoBaTe YacTuLbl N0 pazmepam.

MPUMEP — C vcnonb3oBaHUEM cYeTYMKa YacTull.

[MCO 29464:2017, 3.2.123]

3.2 OB6o3Ha4YeHUs U COKpalleHUsA

C — KaHan cyeT4yuKa YacTul;
Cyn — CYeTHad KOHLEeHTpaums;
af,o — OMaMeTp YacTuLbl, MKM;
E — 3O (PEeKTUBHOCTD;
K — koadhhuuneHT pazbasneHus;
N — Y4Kucno YacTuu;
P — npockKok, %;
P — abconTHoe aaenexue, lNa;
T — TemnepaTtypa, K;
t — Bpemsa oTbopa npobtl, c;
Vv — pacxop Bo3gyxa, cm3/c;
Ap — nepenag gasnexus, MNa;
o — OTHOCWUTENbHAA BNaxXHOCTb, %;
CPC — CYEeTUMK AOep KOHOeHcauuu;
DEHS — AnaTunrexkcuncedauunHar;
DMPS — anddepeHumanbHbli aHanuM3aTop pasMepoB YacTuyl, Mo NOABMKHOCTH;
DOP — anoKkTundgTanart;
ePTFE — nopucTble TednoHoBble MeMBpaHbi;
IPA — W30MpONWMOBLIA CAUPT (M30NponaHon);
MPPS — paamMep 4acTul, ¢ MakcuMarbHbIM MPOCKOKOM;
OPC — ONTUYECKUI CYETYMK YacTuLl.
2
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FOCT P UCO 29463-5—2024
4 MeTtoabl KOHTpOnA 3P heKTUBHOCTH

4.1 Ba3oBbi MeTOog KOHTponsA 3ddheKTUBHOCTHU

Ons onpenenennst 3o eKTMBHOCTM KOHTPONUPYEMbIA (DUNLTP 3aKPEnnaioT B UCMbITaTENbHOM CTEHAE W
NOAAat0T KOHTPONbHbIA BO34YX C HOMWHAMNbHLIM PAcXo4oM.

Mocne namepeHus nepenaga AasneHus Ha MUNLTPe NP HOMUHANBHOM PacXode BbINOMHAETCS O4MCTKa
(NpoayBKa) hUnNLTpa YNCThIM BO3AYXOM. 3aTeM NoLAEeTCA KOHTPOMbHLIA 23p030nk 0T reHepaTopa aspo3ornen,
KOTOPLIN CMELUNBAETCS C NOArOTOBMEHHBIM BO3OYXOM B CEKLUMM CMeLlMBaHua ¢ obpa3oBaHueM O4HOPOAHOrO
COCTaBa B NMonepe4yHoOM CeYeHUK BO34YX0BOAA.

OnpepeneHne acdheKTMBHOCTM BLINOMHAETCS ANs YacTuy ¢ HauborbwwmMm npockokom (MPPS) no
MCO 29463-3. [JononHUTENbLHO MOXET ObiTh OnpefeneHo pacnpeaeneHne aspo3orbHbIX YacTul, Mo pasme-
paM ¢ UCronb3oBaHWeM CooTBeTCcTBYytowero obopynoeaHusa, Hanpumep auddepeHLMansHOro aHanmsaropa
pa3amepos yacTtul, (DMPS).

WMcnblTaHua gonyckaeTca NpoBOOMTL C UCMOMb30BAHWMEM KaK MOHOAWMCMEPCHOro, Tak U nonuvaucrnepc-
Horo aapo3ons. py ucnonb3oBaHWM KBa3MMOHOOMCTNEPCHOMO a3po3ons 0OWMI CYeT YacTuL MOXEeT BbIMorn-
HATLCS C MOMOLLBID cHeTYMKa sgep koHgeHcauun (CPC) nnu ontndeckoro cyetyuka vyactuy (OPC), Hanpumep
nasepHoro cyetyuka Yyactuy. Cneayet ybeauTbes, YTO CPeqHUA guameTp Yactuy cooTeeTcTRyeT Touke MPPS,
T. €. pasmepy 4acTuu, Npu KOTOPOM DUNETPYHOLNIA MaTepUan UMeeT HarMeHbLUY 3 MEKTUBHOCT.

Mpu1 Ucnonb3oBaHUM NONMAMCIEPCHOIO a3po30nsa crnenyeT NPUMEHSTb ONTUYECKUIA CYETUMK YacTuL, KO-
TOPbLIN, KPOME CHETa HacTuL, MOXEeT ONpeaensTe pacnpeneneHme yactuy no pasmepam. Crnegyet ybeguTbes,
YTO CpedHun pasmep 4YacTul Dy, KOHTPOMLHOIO aspo30nsA HAXOAUTCA B Npeaenax

S
ZMPPS < Dy, <1,5-Sypps, (1)

roe MPPS — pa3amep 4acTul, ¢ HauBonbLLUWMM MPOCKOKOM.
Mpw onpegeneHnn MHTerpansHon acpekTUBHOCTM crieqyeT oTobpaTk npeacTaBUTenbHbIE NPobbl BO3-
Ayxa 0o v nocne UNbTPYKOLLEro anemMeHTa W nogatbh MX Ha CYeTyYuK(M) YacTul Ons onpefeneHuss Yucna
yacTtul. Heobxogumo npegycMaTpuBaTh CEKLMI0 CMELUMBaHWA 38 KOHTPONMMpyeMbiM (UNLTPOM AnNs O4HO-
POLHOMO CMELUMBaHWA a3po30/s C KOHTPONMMPYeMbIM BO3AYXOM B MOMNEpPEYHOM ceveHunn Bo3gyxosoga (6.2.4).
Ecnuv npu ucneirannsax ounsTpoB 60MbWKNX pa3mMepoB HEBO3MOXHO AOCTUYbL TpebyemMoro cMeluMBaHns
aapo3orns, TO cnedyeT NPUMEHATb METOA C ABMKYLLMMCH NPOBOOTOOPHMKOM MO MPUIOXKEHUID A.

4.2 AnsTepHaTUBHBLIW MeTod oueHKkH adpchekTMBHOCTU chunbTpoB rpynn H u U

CtaHpapTHbIl MeTod KOHTpons adpdoekTMBHOCTM no 4.1 mpegycMaTpuBaeT MCNofb3oBaHue UKCK-
poBaHHoro npobooTbopHWKa. B kayecTBe anbTepHaTWMBLI JOMYCKAaeTCs NPUMEHSTb MeToL CKaHWpOBaHUs C
NoABWXHBIM(1) NPOBOOTHOPHMKOM(aMK) MO NPUNOXKEHMIO A.

4.3 CtatucTU4ecKkMn metog oueHKN 3pheKTUBHOCTU (PUNBLTPOB MeHbLlewn 3¢hheKTUBHOCTHU
(rpynna E)

Ona punerpos rpynnel E cnegyet ucnonb3oBaTk 04WMH U3 CTATUCTMYECKUX METOA0B MO OAHHOMY MYHKTY.
He obsizaTenbHo NpoBepaThb Kaxablil counsTp rpynnbl E, B otnivume ot dounetpor rpynn H u U. MHTerpanbHyto
3hhekTUBHOCTL (hMNLTPOB rpynnbl E cnefyet onpeaenats NyTeM ycpeaHeHUsa pesynbLTaToB Npu cTaTtucTuye-
cKoli 0BbpaboTke pe3ynsTaToR UCNLITAHWIA MO NPUBEAEHHON HIKE METOAMKE.

CnepgyeT npuBecTy AaHHbie 0 huneTpe, odopMnsemMsle B BUAE CepTUdMKaTa KOHTPOMs UM NpoToKona
3aBOOCKMX UCTMbITAHWA. Ho mocTaBLMK AOMKEH NpeacTaBuTb No TpeboBaHWO fOKyMeHTalbHoe CBUAETENb-
CTBO ANl MPOBEPKW AeKNapUpPOBaHHbIX AaHHbLIX 0 UMLTPe. 3TO MOXeT ObiTb BbINOMHEHO:

a) NpMMEHeHWeM cepTUULMPOBaAHHON CUCTEMbI MEHEAXMeEHTA KadecTBa (Hanpumep, no MCO 9000),
KoTopasa TpebyeT cTaTUCTUYECKOrO KOHTPONNS UMW NPEAOCTaBNEHNEM 3ABOACKOrO MPOTOKONa UCMbITaHui, nnbo

b) npumeHeHWeM NpU3HaHHLIX CTATUCTUYECKUX METOOOB ANA KOHTPOMS BCEX CEPUA (DUNBLTPOB.

Takke gonyckaeTcs NpMMeHATL MeTof BelibopouHoro koHTpons no MCO 2859-1 unu nobon gpyron ak-
BUBaANEeHTHLIA MeToa.

MeTog BeibopoyHoro koHTpons no MCO 2859-1 npegycmaTprBaeT B Havane BbICOKYH YacTOTY KOHTPO-
ns, HO No Mepe pocta 06bLeMOB NPOW3BOACTBA WM NMPW NOATBEPXAEHWWN COOTBETCTBUSA (DUMLTPOB 3a4aHHbIM
TpeboBaHUAM 4YacTOTa KOHTPONSA MOXET BbITh yMeHbLUeHa. Hanpumep, ONns NepBLIX BOCBMU CEPUIA NPOAYKL MM

3

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 7/28
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-29463-5-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68639
https://gostexpert.ru/gost/gost-29463-5-2024?utm_source=pdf&utm_medium=68639&utm_term=page

FOCT P NCO 29463-5—2024

NpoBOAAT cnnowHon KoHTponk (100 %). Ecnn Bce pesynbTaThl KOHTPONS NONOXWUTENbHBI, TO YAcTOTy KOH-
Tponsa ymeHblUaT B ABa pasa Afa CrefyloLlmnx BoCbMU cepuid unsTpoB. Ecnv Bce pesynstaTel KOHTPONS
CHOBa MOMCKWTENbHBI, TO YacTOTY KOHTPOMS yMeHbLUAT B OBa pasa CHOBa M T. A. A0 TeX Mop, NoKa HYXHO
OyoeT NnpoBepsiTh TOMBKO OOHY CEPUHK M3 BOCbMU (MMHMManbHas YacToTa KoHTpons). Kaxabii pas, korga Ha-
BrniogaeTcd HECOOTBETCTBME OAHOMO M3 UCMbITAHHbLIX (DUNBLTPOB 3a4aHHbIM TpeboBaHUsAM, YacToTa KOHTPOns
yBenu4uBaeTcs B Aea pasa. B niobom cnyyae Ynucno KOHTPonMpyeMbix JUNLTPOB B CEPUM AOIMKHO BbiTh 60-
nee Tpex.

5 KoHTtponupyembin unstp

KoHTponupyemblit (OUnLTP He AOMKEeH MMETb BUAMMbIX MOBPEXOEHUA UNK APYruxX OTKMOHEHWI OT HOp-
Mbl. @UNETp TpebyeT ocTopoXHOro obpalleHus. Ero MapkMpoBka gomkHa 6biTh YETKOM, CTOMKOM U cogepxaTb
cnenywLwmne OaHHble:

- 0603HauYeHne pUnLTpa;

- 0bo3Ha4YeHne CTOPOHLI, Ha KOTOPYID NoJaeTcs BO3AYX.

Temnepatypa unsTpa 1 NogaBaemMoro Ha Hero Bo3gyxa AOMKHbI OblTb OAMHAKOBLI.

6 UcnbiTaTenbHbIA CTEeHA,

6.1 O6wWuKe nonoxeHUA

MpWHUMMN NOCTPOEHUA CTeHAA aHanoruyeH ucneitatensHomy creHoy MCO 29463-1:2017 (pucyHok 4).
Cxema cTeHAa npuBedeHa Ha pucyHke 1 HacTosdwero cTaHgapTa.

OcCHOBBI NPOLLECCOB MOMYYEHWA W HEWTpanuM3auun asposonein ¢ nogpobHeIM onucaHnem npubopos K
obopynosaHua npveegeHsl B MCO 29463-2.

6.2 Bo3zgyxoBoA AnNA UCNbITaHUN

6.2.1 MNogroToBKa KOHTpPONMPYeEMOro Bo3ayxa

ObopygoBaHue OnNs NOATOTOBKW KOHTPOMMPYeMOro BO3Ayxa AOMKHO COOTBETCTBOBaTk TpeboBaHMaM
pasgena 7.

6.2.2 PerynupoBaHue pacxoga Bosgyxa

WcnbiTaHna duneTpa crnegyeT NpoBOAWTbL NPYU HOMWHAaNbHOM pacxode Bo3gdyxa. CnegyeT npegycmo-
TpeTb perynupoBaHve pacxoga Bo3gyxa ¢ HeobxoaMMon TOYHOCTBK (HanpuMmep, 3MeHeHEeM CKOpPOCTU Bpa-
LLieHWs BEHTUNATOPA UMM OTKPBITUEM 3acrnoHku) Ana obecneyveHnsi MOCTOSHCTBA pacxoda B npefenax 5 %
HOMWHaNbHOrO 3Ha4YeHVs. B xoge kaxporo ncneiTaHusa konebaHwus pacxoga BO3gyxa He AOIMKHbI MpeBbiaTh
12 %.

6.2.3 WUamepeHue pacxoga Bozgyxa

NamepeHne pacxona Bo3ayxa BbINONHAKT CTAHAAPTHLIM UK KannbpoBaHHbIM METOAOM, Hanpumep ns-
MepeHueM nepenaja [aBneHusl ¢ UCronb3oBaHueM guadparMeHHble NacTUHbl ¢ OTBEPCTUEM, (POPCYHOK,
Tpybok BeHtypu no CO 5167-1.

Owwbka namepeHnin He AoMmKHa NpeBbIiwaTe 5 % n3mepseMon BenuYuHbI.

6.2.4 Cekunsa cMeluMBaHUA a3po3onen

KoHCTpyKLMA yCTpOWCTBa BBOAA a3po30men 1 cekuumn cMelunBaHus (pucyHok 1) gomkHa obecneumBatb
KOHLIEHTPaUW aspo3onsi B pasHblX TOYKax MOMNepeyHoro cevyeHwus BO3OYyXOBOAa HEMNOCPeACcTBEHHO nepen
dmneTpom, He oTnuyakLwytocd bonee yem Ha 10 % cpegHel BeNUYMHbBI, NONYYEHHOW NO KpalHel Mepe no
OEeBATH TOYKaM M3MepeHUs, pacnpefeneHHbiM paBHOMEPHO Mo NonepeYHoMy CeYeHuio Bo3dyXxoBoga.

6.2.5 Kpennenwne ounbtpa

Kpennenue dunsrpa gomkHo obecnednBaTb repMeETUHHOCTb KOHCTPYKLUMW M COOTBETCTBME MOTOKA BO3-
Oyxa 3agaHHbiv TpeboBaHusam. He gomkHO BbiTb NPenATCTBMIA ANS NPOXOA4a BO3OyXa HW B OOHOW U3 YacTen
cTeHOa.
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1 — huneTp rpyboi 04NCTKK; 2 — (PMNBETP TOHKOW OYMUCTKK; 3 — BEHTUNATOP; 4 — HarpesBaTenb BO34yxa; 5 — BbiCOKO3(heKTUBHBINA
chuneTp; 6 — BBOA A3PO30NA B BO3AYX0BOA, 7 — Aarduk TemnepaTtypebl (T); 8 — rurpomerp (¢); 9 — npobooTbopHUK ANs aHanusa
paamepoB vactul; 710 — npobootbopHuk Ao cdunerpa; 11 — konbuesas Tpybka Ans uamepeHUs nepenaga gaenedus; 12 — maHomerp

(Ap); 13— y3en Ans ycTaHOBKW KOHTponupyemoro dunstpa; 14 — 3acnoxka ans uamepeHuin no UCO 5167-1; 15 — gatduk abconTHore
paeneHus (p); 16 — andpdepeHumantHbiil MaHomMeTp (Ap), 17 — npo6ooTBopHKK nocne gunstpa

PucyHok 1 — lNMpuMep ucnbiTaTensHOro cTenaa

6.2.6 Toukn uamepeHuUs nepenaga gaBrneHus

ToukK M3MepeHnsa nepenaga AaBneHns OOMkKHbl ObiTh BeIBpaHbl Tak, YTOObLI 06ecneYnTs AOCTOBEPHOE
onpeaeneHne cpeaHero aHa4YeHusi cTaTMYecKoro AdaeneHunsa Ao u nocne dunstpa. MNnockocTn NamepeHns aas-
neHus Ao 1 nocne unsTpa AoMKHbI ObiTh BbIDpaHbl B MecTax, rae NoToK O4HOPOAEH.

OTBepcTva B MpAMOYrONbHBIX UMW KBaZApaTHbIX BO34YXOBOAAX KOHTPOMUWPYEMOrO BO34yXa [AOMKHbI
umeTb AnameTtp oT 1 4o 2 MM, BbITe PaBHBLIMU W pacnonaraTecsl B CepeiHe CTEHOK BO34YX0BOAA NepneHau-
KYJISPHO K HanpasneHwWto NoToka. YeTbipe oTBEPCTUS AN U3MEPEHMIA JOMKHbI OblTh COEAMHEHb! KOMbLEBONR
Tpy6KoA.

6.2.7 OT60p Npob go dunsTpa

3 noToka Bo3nyxa oTbupatoTcs Npobbl C NOMOLLBK NPOOOOTOOPHUKOB M NOOAKTCA B CYETUUKM YaCcTULL.
OwameTtp npobooTOOpHMKOB AOMKeH BbiTh onpeaeneH ¢ y4eToM yCrnoBMst M30OKMHETWYHOCTW B BO34YyX0BOA4E
npw 3agaHHoM pacxofe Bo3ayxa. Owunbkamu npobooTbopa MoxHO npeHebpeyb Bnarogapsa manoMy pa3mepy
4YacTuL, B KOHTPOINbHOM aapo3one. Tpybka nogcoednHeHUs cHeTYMKa YacTuvL AOMKHA BbiTh Kak MOXHO KOpO-
ye. Mpobel Ao dhunstpa oTbupanTca dUKcMpoBaHHbIM NpobooTbopHMkom. OTOop Npob gomkeH ObITh Npea-
CTaBUTENBHLIM, YTO JOCTUraeTcs B crydae, Korga KOHLEHTpauWs a3po3ornel oTnudaeTcs He bornee 4yem Ha
+10 % cpegHero 3Ha4yeHus1, onpegeneHHoro no 6.2.4.

Mocne cdunbTpa Takke ycTaHaBNMBAKT OAMH (bMKCUpoBaHHbIA npobooTbopHuk. Mexay atum npobo-
OTOOPHUKOM U DUNLTPOM MpenycMaTpPUBAKT CEKLUMI0 CMeLLMBaHUA, koTopas obecnedynBaeT npeacTaBUTeNb-
HOCTb pesynbTata onpefeneHns KoOHUeHTpauun Yactuy nocne dunstpa. 370 TpebyeTca Ha cnyYan Hanuuus
B KOHTponupyemMoM ¢unbTpe G0MnbLIMX WCKYCCTBEHHbLIX MOBPEXOEHWUA; NPW 3TOM KOHLEHTpauua aspo3ons
nocne unbTpa He JonXHa oTnndateca bonee Yyem Ha £10 % oT cpeaHen BENUYMHbBI NPU N3MEpPeHnK B AeBs-
TV TOYKax MonepeyHoro cedeHvs BosgyxoBoga. TpebyeTca Takke NpOBEpWThb, YTO MCKYCCTBEHHO cAenaHHoe
noBpexaeHue sBNgeTcA AoCTaToqHO BonblIMM, YTO MOXET NPUBECTU K YBEMWYEHMWIO MPOCKOKa huneTpa Kak
MWHUMYM B NSATb pa3 OTHOCUTENbHO hunsTpa 6e3 noBpexaeHun.

CpenHve KOHUeHTpauun asposonen B Todkax otbopa npob oo v nocne mecta pacnonoxeHusa ounstpa
(Npv ero oTCYTCTBMM) He OOMKHEBI pasnuyaTbcsa bonee Yem Ha 5 %.

6.3 OGopygoBaHue ONA reHEPUPOBaHUA aspo30Nen U U3MepPeHUn

6.3.1 O6wure nonoxeHns
Pexxum paboTel reHepaTopa aspo3orei AoMKeH perynMpoBaThcs AN NonyyYeHns KOHTPONbHOMo aspo-
300 CO CpeaHUM AMameTpoM YacTul, 6nuakum k Todke MPPS nnockoro counsTpytollero matepuana.
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CpegHuia paamep YacTul, MOHOOAUCMEPCHOIO KOHTPOMNbHOMO a3po30a MOXKeT OTnu4aTbes oT To4kn MPPS
He Bbonee 4yem Ha +10 %. [Npu ncnonb3oBaHWK NONMAUCNEPCHOrO a3po30na JonyckaeTca oTknoHeHne 50 %.

PerynupoBka reHepatopa aspo3onei OoMmkHa DbiTh BLIMOMHEHA C YYETOM pacxoda KOHTPONUpyeMoro
BO3ayXa U 3PEKTUBHOCTM (PUMNbTPa TakK, YTODObI KOHLIEHTpaLMs YacTul Ao U nocne dunstpa 6bina He Huxke
npegena coBnageHus aAns c4eTynka Jyactul (owmbka cornageHusa He 6onee 10 % no NCO 21501-4) un cywe-
CTBEHHO BbllUEe HYNEeBOro cyeTa CHeTHMKa.

PacnpegeneHue Ynucna 4acTul B KOHTPOMNbLHOM a3p0o3one MoXeT ObiTb onpeneneHo ¢ NoMOLLLK CUCTEM
aHanusa pasmepoB YacTuy [Hanpumep, AuddepeHynansHoro aHanmsaropa pasmepos Yactuy (DMPS)] nnm
NasepHoro cyeTymMka 4acTul, NPUro4HOro AN 3Tux uenei. MNorpelHoCTs onpedeneHna cpedHein BenuyuHbl
He fornxHa npesblwaTh +20 % KOHTPONUPYEMON BEMUYNHBI.

dakTMyeckne KOHUEHTpauumn Yactuy Ao M nocrne dunsTpa AoMkHbl ObiTe gocTaTodHO Oonblivmu Ans
NOMNy4YeHnst CTaTUCTUYECKN 3HAYMMbIX Pe3yrnbTaToB, MPUYEM KOHLeHTpauusa YacTuy Ao unbTpa He OOMmKHa
npeBbIlaTh 4OMNYCTUMbIA Npeden Ans cHeT4yMka Yyactvu. B npoTuBHOM cny4vae criegyeT yCTaHOBWUTb CUCTEMY
pazbaBneHus Mexay To4kor otbopa Nnpob 1 CHEeTYMKOM YacTuL.

CueT yacTvL MOXHO BLINOMNHATE OBYMA CYETYMKAMK, paboTanlWyMMn OQHOBPEMEHHO, NpUYeM OauH 13
HWX CYMTAET YacTuubl 40 hunbTpa, a pyrow nocne, UMM oOHWM CYETYMKOM, KOTOPbI CHayana cyuTaeT YacTu-
Lkl C OAHOW CTOPOHLI PUNLTPA, a NOTOM € Apyroi. [1pu UCNonNbL30BaHUKM OOHOrO CYETUKMKA crieqyeT ybeouTses,
4YTO CBOMCTBA KOHTPOMBHOTO aspo3ons (Hanpumep, KOHUEHTpaUWs YacTul, pacnpegeneHue 4YacTul no pasme-
pam, OOHOPOAHOCTbL pacnpeneneHns 4acTul B NonepeYyHoM CeYeHnM BO3AYyX0BO4a) OCTatTCH NMOCTOSHHLIMM
C TevyeHnem BpemeHu. [pu Ncnonb3oBaHMK OBYX CHETHMKOB OHW AOMKHbI OblTh OQHOTO TMNa 1 KanubposaHsl
OOHOBPEMEHHO.

6.3.2 UcnbiTaTenbHbIN cTeH AnA paboTbl ¢ MOHOQUCNEPCHLIM KOHTPOMNbLHLIM a3po3onem

PacnpegeneHne yacTtuy, nonydYaemMeix OT reHepaTopa a3po3oner, obblYHO ABMSAETCA KBA3WMOHOAM-
CNepCHbIM.

MpW Mcrnonb30BaHMM MOHOLMCNEPCHOrO a3po3onsa Ansa onpefeneHns addeKTMBHOCTH hMnbTpa gony-
CKaeTCs UCMonb30BaTk Kak ONTUYECKME CHETYMKN YacTuL, Tak N CHeTHUKKU aaep KOHAeHcauuu.

Ecnu npumeHsaoT cueTuMK saep KoHOeHcauuMu, TO KOHTPONbHbIA a3po30nb He OOKEH cogepXaTb 3Ha-
UYMTENLHOro Yucna 4YacTul, ¢ pasMepamu HaMHOro MeHblumn MPPS. Takve yacTuubl MOTyT BbITh MOMYyYeHhI,
ecnu reHepartop aspo3onei paboTaeT ¢ OTKNOHEHUSIMU OT YCTaHOBMEHHbIX TpeboraHun. CuYeTuyuk aaep KoH-
OeHCaUWy PerncTpypyeT 3TV YacTvLbl, YTO MOXET MPUMBECTM K CyLUeCcTBEHHbIM ownbKkamM npu onpeneneHun
athbhekTUBHOCTU. [INa NpOBEPKU 3TOM0 MOXHO ONpefennTs pacnpeieneHne YacTul B KOHTPONLHOM aspo3one
C noMowbo npubopa, paboynii guanasoH KOTOPOro BKIOYAET MHTEpBan OT HMKHEro npeaena YyBCTBUTENb-
HOCTM CYETYMKa AJep KOHAEeHcauuy 00 pasMepa vyacTuu, paBHoro npuMepHo 1 Mkm. MonyyeHHoe Takum me-
ToooM pacnpepeneHne byaeT KBaaMMOHOOUCTEPCHLIM.

Cxema ucnbiTatensHoro crteHga ans paboTbl ¢ KBA3MMOHOAMCNEPCHLIM a3p030MeM NokasaHa Ha pu-
CyHKe 2.

6.3.3 WUcnbiTaTenbHbLIA cTeHO ANA paboThkl C NONUMAUCNEPHLIM KOHTPOMNMLHLIM aspo3onem

Mpw onpeaeneHnMn aheKTUBHOCTM unbTpa ¢ MCNONb30BaHUEM NONMANCNEPCHOTO KOHTPOMbLHOMO as-
po3ons crnefyeT onpedennTh KOHLEHTPALUK 4YacTWl U pacnpefeneHyMe 4acTul no pasMepaM C NMoMOLLbH
ONTWYECKOro CYETYMKa YacTul, HanpuMep NasepHoOro cYeTyMKa.

Cxema vcnbITaTenbHOro cTenaa ans paboTsl ¢ nonuancnepcHbIM a3po30feM NoKazaHa Ha pucyHke 3.

YToObl NOKPLITL pasnuyHbie 3HadyeHua MPPS, koTopble 0ObIYHO BCTPeYaloTcs, MAMepUTEnbHbIA anana-
304 OPC gnsa koHTponsa 3dheKTUBHOCTM [OMKEH BKIIOYaTk pasMepsbl 4acTul oT Syppe/1,5 00 1,5 - Sypps.

Mopory YyBCTBMTENBHOCTK CHETHYMKA YacTUL, JOIDKHBI OblTh TakMMK, YTOBLI OOUH (HWXKHMIA) NOPOT KaHa-
na Haxopuncs B npegenax oT Syppg/2 A0 Syppg/1.5 (AManasoH lla Ha pucyHke 4) u oavH (BepXHUIA) nopor
kaHana Haxogwuncs B npegenax 1,5 - Syppg A0 2 * Syppg (AManasoH lib Ha pucyHke 4).

C npakTuyeckol ToUKKM 3peHus ans BonbWKMHCTBA UCNONb3YyeMbIX (UNLTPYIOLLMX MaTepuanos KaHansl
ot 0,1 0o 0,2 mkm 1 o1 0,2 go 0,3 MKM, UMelLUecH B KOMMEPYECKU OOCTYMHbIX CYETYMKaX YacTul, A0CTaTO4-
Hbl 4151 YOOBeTBOpeHus aToro TpeboBaHums.
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1 — nNpeadunbTP KOHTPONMPYEMOro BO3ayxa; 2 — BEHTUMATOP C PEryfATOpOM CKOpPOCTH; 3 — Harpesartenb Bo3ayxa; 4 — BBO[, a3p0o30ns
B BO34yx0BOA4; 5 — reHepatop aspo3onel Ans MOHOAWCNEepCHOro asposons; 6 — aatyvky Temnepatypbl (T), abconTHOro AaBneHus
(p) 1 OTHOCKUTENBLHON BRAXKHOCTK ((); 7 — CeKUMUA cMellnBaHnsa Ao cunestpa; 8 — npobooThopHUK ANs aHanusa pasmepos Hactuu; 9 —
cucTema aHanmaa pasmepos Yactuu (DMPS unu OPC); 10— npoGooTbopHuk And cyeTa YacTtuu ao dunneTtpa; 11— cuctema pasbasneHus
(onumoHaneHo: 1/x); 12 — c4etdmk yacTuy go dunerpa (CPC unn OPC); 13 — koHTponupyembli dunstp; 14 — gudhdepeHunansHbii

——

mMaHoMeTp, M3MepSALLUMIA Nepenag AasneHus Ha cgunetpe; 15 — garyuku abconwTHOro gasneHus (p) U pacxoda Bo3ayxa (V); 16 —
cekuma cmelmBanus nocne counetpa; 17 — npobooTbopHUK ANS c4eTa YacTul nocne gpunesrpa; 18 — cyeTymk YacTtuy nocne dunetpa
(CPC unn OPC); 19 — komnbloTep ANA KOHTPOMS U perucTpauui gaHHbIX

PMC){HOK 2 — Cxema ucnblTaTenbHoro cteHaa ana paGOTbI C MOHOOMUCNEPCHBIM aspo3onem
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1 — npeadunbTp KOHTPONMPYEMOro BO3Ayxa; 2 — BEHTUMNATOP C PEryNATOPOM CKOPOCTH; 3 — HarpesaTenb Bo3ayxa; 4 — BBOA a3po30na

B BO3AYX0BOA; 5 — reHepartop asapo3sonein Ans nonuaucrepcHoro asposons; 6 — gardukn Temnepartypst (T), abcontoTHoro gasneHus (p) u

OTHOCUTENBLHOW BRAXHOCTH (@); 7 — CeKUus cMmelumBaHus go cmnetpa; 8 — npobooTbopHUK AN cyeTa YacTuu Ao ounstpa; 9 — cuctema

pazbasneHus (onunoHaneHo: 1/x); 10 — cuetymk yactuy o dounerpa (OPC); 17— KoHTponupyembli punetp; 12 — auddpepeHumantHbii

MaHOMeTp, M3MepAIOLLMIA Nepenag gaBneHusa Ha puneTpe; 13 — aaTymk abconioTHOro AasneHus (p) U pacxogomep Bo3gyxa (V) ;14 —

cekumna cMmellmeanms nocne unetpa; 75 — npobooTbopHKK ANs cyeTa YacTuuy nocne unerpa; 16 — cyeryrk 4actuy nocne dunsrpa
(OPC); 17 — koMnbloTep AN KOHTPONSA W PerucTpaumn gaHHbIx

PmcyHOK 3 — Cxema ncneiTatensHoro cTteHga ona paﬁOTbI C nonnancnepcHeiMm asapo3onem

PacnpeneneHune knaccoB nNo pasMmepamM AOMKHO 6biTb TAKMM, YTOOBI Npeaen knacca oTBeyan OgHoOMY 13
ycnosui: coopmyne (2) (owanasoH lla Ha pucyHke 4) unu cdoopmyne (3) (ananasoH llb Ha pucyHke 4).

1 1
> Smeps <G < - Supps: (2)
rge CLL — HWXKHUNA nopor KaHana.
1,5 " Sppps = CyL< 2 - Sypps: (3)

rae Cyy — BepxHWii nopor KaHana.

[ns oueHkn achdeKTUBHOCTY hUNbTpa A0MNYCKAETCA UCMONb30BaTh BCE NOPOrM YYBCTBUTENBHOCTH, Ha-
XOASAWMECA MeXOy STUMK 3HaYEHUSIMU, HO MOXHO OTPaHUYUTLCS TOMBKO OAHMM MOPOTOM B UCKITHOUUTENbHBLIX
crnyyasix.
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z Swpps/2-
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o Swmeps.
Swpps * 1.5.

¢ Supps " 2

PucyHok 4 — ®pakumoHHasa achpekTUBHOCTL £ 1 A0MYCTUMbIE NPEAenbl YYBCTBUTENBHOCTM OTHOCUTENBHO
MUHUMarnbHOW appekTrBHOCTH (MPPS = 0,18 MKM) U YncneHHoe pacnpefeneHve f nonuaucnepcHoro KOHTPONbHOMo
aspozona ¢ anameTtpom YacTtuy Dy, = 0,23 mkm

7 TpebGoBaHMA K KOHTPONMPYEMOMY BO34YXY

KoHTponupyembin BO3ayxX OO CMELIMBAHWA C KOHTPONbHLIM a3po3onemM [omkeH BbiTb NogrotosrneH
Tak, 4Tobbl ero TemMneparypa, BrnaxHOCTb M YMCTOTA COOTBETCTBOBanv Tpebosanuam MCO 29463-1:2017
(nyHKT 7.3).
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8 MeTopguka ucnbITaHUNA

8.1 MpoBepka napamMeTpPOB NPU NOAFOTOBKe K paboTe

MMocne BKNHYEHUNA UCMLITATENBHOMO CTEHAA CrieyeT NPOBEPUTL:
a) roToBHOCTbL 060pyOoBaHuA K paboTe:
- HaNOMHWUTL CYETHMK AOEep KOHOeHcaLMWM TpebyeMon XUaOKocTbio;
- BblAepxaTb TpebyeMbIil NYyCKOBOW Nepuos No MHCTPYKUWK M3TOTOBUTENS;
b) HyneBoWi cyeT cueTuUMKa YacTuu:
- NMPOBEPUTbL CYET C MOMOLLLK BO3AYXa, He coaepallero 4acTul;
c) abcontwoTHOE AaBneHue, TeMnepaTypy U OTHOCUTENBHYH BMAXHOCTb KOHTPONMPYEMOro BO3yXa.
CnepyeT npoBepuTb COOTBETCTBME 3TUX napameTpoB TpeboBaHuam NCO 29463-1:2017 (nyHkT 7.3).
Ecnn kakoi-nubo napameTp He cOOTBETCTBYET 3TMM TpeboBaHWsM, TO OAHHOE HEeCOOTBETCTBME clnenyeT
YCTPaHUTL.

8.2 MoproToBKa reHepaTopa aspo3ornei K paborte

B HauwaneHbIW nepwon paboTel reHepaTopa aapo3oneil cregyeT YCTaHOBWUTE 3anacHoi (UnsTPYHLLMIA
3aNeMeHT B CeKLMI0 UCMbITaHWA hunbTpa.

[Mocne perynvpoBkM napameTpoB reHepaTtopa aspo3onein 1 3aBeplUeHWsA NycKOBOro nepuoga crnegyet
NPOBEPWTb KOHLEHTPaLUMIO YacTuu 1 UX pacnpefeneHune no paamepamM B KOHTPONLHOM a3po3sorne 1 yoeguTses
B MX COOTBETCTBUM 6.3. DTO AOMKHO BbITh BLIMOMHEHO KaK MOXHO Bnuke K KOHTpONMpyemMoMy unsTpy.

8.3 MoaroToBKa KOHTpoNUpyemoro punbTpa

8.3.1 YcTaHoBKka chunbTpa

Mpw obpaweHun ¢ GUNLTPOM criegyeT He OONYyCKaTh NOBPEeXAeHWs OUNbTPYIOLLEero matepuana.

®uneTp QOMmKeH OblTh YCTAHOBMEH B MUCMbITATENbHbIA CTEH C YYETOM HanpaBfieHusa NoToKa Bo3gyxa B
COOTBETCTBMM C MHCTPYKUMER MO 3KCnmyaTaumu.

PunbTp AoMKeH ObITb YCTAHOBIEH repMETHUYHO.

8.3.2 lMNpoayeka hunbTpa

[Ons ymeHblUeHWs BblaeneHnsa Yyactuy hunsTpoM 1 BbipaBHUBAHWA TemnepaTyp vMnsTpa M KOHTPONuMpy-
eMOoro Bo3fyxa creflyeT BbINOMHUTL NPOoAYBKY UNbTPa KOHTPOIbHLIM BO3AYXOM B TEYEHWE J0CTATOUYHO AMK-
TEeNbHOro NPOMEeXyTKa BPEMEHW NMpU HOMKMHANLHOM pacxofe Bo3ayxa. [locne atoro moxeT BbiTh oNpeaeneHo
OCTaTo4YHOE BblAeneHne YyacTvl OMNETPOM C NMOMOLLBI CHETHMKA YacTuL, pacnonoXeHHoro nocne unsTpa.

8.4 MpoBeneHue UCNbITaHUN

8.4.1 UamepeHue nepenaga gaeneHusn

Mepenan gaBrneHUs Ha KOHTponuMpyemom cuneTpe crnefyeTr U3MepsiTb NpU YACTOM KOHTPONUpyeMom
BO3Ayxe. HOMMHAMbHLIA pacxod Bo3Ayxa YCTaHABMUBAKT B COOTBETCTBUM € 6.2.2. VicnbiTaHusa NnpoBoaaT npu
OOCTUXEHWUW YCTAHOBUBLLETOCS COCTOAHUS.

8.4.2 WcnbiTaHuA ¢ NoMoLW LD MOHOOUCEPCHOrO aapo3onA

KoHTponupyemblil BO34yX CMELUMBAETCH C KOHTPOMbHBIM a3p030nemM B cekuun cmelumeaHus. CpegHui
OVaMeTp YacTHL, KOHTPOIBHOrO a3po30ns AomkKeH beiTb bnuzok k Touke MPPS (oTknoHeHue He Bonee £10 %
cornacHo 6.3).

KoHueHTpauus YacTuL, onpefensieTca 4o v nocne unetpa. 3To MoOXeT BbITh BLINOMHEHO ABYMS OHO-
BpeEMeHHO paboTarLMMKU CHETHMKaMM YacTUL, OOQWH M3 KOTOPbIX oTOMpaeT npobbl 4o dunbTpa, a 4pyron —
nocne, WM OOHNM CHETYMKOM, OTOMpatow M npobebl 40 M nocrne unbTpa noovyepenHo. KoHueHTpauus Ya-
CTUL A0 hUnbTpa U NPOAOITKUTENBHOCTE UCMNBITAHUIA OOMKHEI ObiTh BhIBpaHbI Tak, YTOOLI PA3HOCTL MEeXay
COCHYMTaHHBIM ¥ MUHUMaIbHBIM YKMCIIOM YacTul 40 ounbTpa [COOTBETCTBYIOLLMM HKHeMY npegeny 95 % no-
BEPWUTENLHOrO MHTEPBana pacnpeaenenus MNyaccoHa (cm. MCO 29463-2)] 6uina He bonee 5 % cocuMTaHHOro
unucna YacTul, KOTOpPOe AOMKHO BbiTh He MeHee 1,5 - 108 yacTuL. PasHOCT Mexay MakCUMarnbHbLIM YACTOM
YyacTuy nocne unbTpa [COOTBETCTBYIOWLMM BepXxHeMy npegeny 95 % [oBepuTenbHOro MHTepBana pacnpege-
nenus MNyaccoHa (cm. MCO 29463-2)] 1 uMcnomM COCYUTaHHBIX YacTuL, AomkHa ObiTh He Bonee yem 20 % (4To
cooTBeTcTByeT He meHee 100 4YacTMuam) COCHMTaAHHOIO (MOMYy4YEeHHOro) Yucna YacTuy (cM. Tabnuuy 1).

MpoOOMKNTEeNBEHOCTb UCTBITAHWIA CriedyeT OrpaHuyYuTh Tak, YToObl KOHTpPONMMpyeMbln uneTp He Obin
UYpe3MepHO 3arps3HeH a3po3onem.

10

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 14/ 28
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-29463-5-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68639
https://gostexpert.ru/gost/gost-29463-5-2024?utm_source=pdf&utm_medium=68639&utm_term=page

FOCT P UCO 29463-5—2024

8.4.3 UcnbiTaHMA C NOMOLWbLI NONMGUCNEPCHOro aapo3ons

KMcnbiTaHma npoBogAT cornacHo 8.4.2 ¢ ucnonb3oBaHWEM MOMUWAWCNEPCHOIO a3po30ns, CPeaHuA ana-
MeTp YacTuy KoToporo otnvyaeTtcs oT Todku MPPS He Bonee yem Ha 50 % (cm. 6.3).

[Mpy UCNbITAHWMAX C NOMOLL I NONMANCNEPCHOMO a3po30rs, B OTNWYKE OT MOHOANCNEPCHOIO, KOHLUEHTpa-
Lu1s YyacTuy 1 pacnpegeneHne KOHUgHTpauumn Yactul onpedensiioT C NOMOLLbI0 ONTUYECKUX CHETYUKOB YacTuL
unu audphepeHUManLHOro aHanmsaTopa pasmepos YacTul, Mo nogsuKHOCTU. [na onpegeneHusa apeKkTus-
HOCTW ChUnbTPa ONPefensioT KOHUEHTpaUnn 4YacTul, 0o W nocne unsTpa ANnA BCEX NOPOroB YyBCTBUTENbL-
HOCTH, KOTOPbIE MOTHOCTbIO UMM YaCTUYHO HAXOAATCA B UHTEpBane oT Syppg/1.5 80 1,5 Syppg (cM. 6.3.2).

8.4.4 UcnbiTaHuA oUNbTPOB M3 3apAXXeHHOro MmatTepuana

[Mpy McnblITaHUAX PUNETPOB, U3rOTOBNEHHLIX U3 3apsKEHHOro mMaTtepuana, 3HadeHue apeKTUBHOCTH
AOMKHO OblTh OTKOPPEKTUPOBaHO B COOTBETCTBMM C METOAUKON pa3psada Anga punsTpylowero matepuana no
npunoxeHuo C (nyHkTel C.3 unu C.4) ona Bcero punetpa.

9 OueHkKa pe3ynbLTaToOB UCNbITAHUWA

Mpockok P, %, Bbl4MCASAOT Nno chopmyne

p-Snd (4)
CN, u
Ny
rAe Cy g =—=— — — 4YUCMEHHanA KOHUEHTPaLUWnsa 4acTuL, nocne uneTpa;
Vs, d 'td
kg-N, — 4YMCNEHHas KOHUEHTpauwa JacTuu Ao duneTpa;
Cnu= v
s,.u 'tu
N, — 4MCNO COCYUTaHHBIX YacTUL A0 pUNbTPa;
Ny — 4MCno CocYMTaHHbIX YacTul, nocne unbTpa;
kp — koadhdumuneHT pasbasneHns;

V'S i — pacxo Bo3ayxa o hunbTpa;

Vs g — Pacxon soaayxa nocre punsTpa;
t, — Bpems otbopa npob Ao punbLTpa;
ty — Bpems oT6opa nNpob nocne gunbTpa.

O hekTMBHOCTL E, %, BIMMCNAT No dhopMyne
E=1-P. (5)

Ana BblYMCNEHNS MUHUMANBHON 3P EKTUBHOCTU Egg o iy CNEOYET NCMOMNb30BaTh HauXyALee 3Hade-
Hue npedena 95 % OoBepuTenbHOTO WHTEpBana Ansa akTuYeckM NoacHMTaHHbIX Yactuy. Mpu BelYMcneHy-
AX crnenyeT NPUHATH BO BHUMaHWe cTaTUCTuky cyeta yactuy no MCO 29463-2:2011 (pas3gen 7). 3HavyeHus
95 %-Horo JOBEPUTENBHOMO MHTEPBANAa credyeT BblYUCNSATL TOMLKO ANSA akTMyeckoro yvucna Yactul (bes
ydeta pasbasrneHusn). MuHumanbHyo athhekTMBHOCTb Egg o %, yunThIBaKOLLYO CTATUCTUKY CHETa YacTuL,
BbIYMCIISAOT Mo hopmyne

min’

CN. d,95 % max
Egs oy min =| 1-—L-42 % max |.100 %, (6)
CN, 1,95 % min
_ Ny 95 % max g
TO8 Cn d,95 % max = —=———— — MaKCuMarnbHas KOHLUEHTpauus YacTul nocne hunbTpa;
Vs, a 'td
By o™= Nu,95 % min_Kp — MWHMMAanbHAasa KOHUEeHTpauna YacTuly 4o hunbTpa;
M, o I 0
Vs,u y
11
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Ny 950 max = Ng + 1,96 Nd”2 — BepxHWiA npegen 95 %-Horo JOBEpPUTENBHOrO UHTEpPBAana Ans c4eTa 4a-
cTuy nocne dunestpa (BbiuucnsT no NCO 29463-2);

Nu,95 o% min = N, — 1,96 - Nu”:2 — HWXHUA npegen 95 %-Horo 4OBEpUTENLHONO WMHTEPBANa Ansa cyeTa 4va-
cTuy go dwmnetpa (BbiumcnsaT no MCO 29463-2).

Ecnv MHCTPYKUMA MO 3KCnnyaTauuu CYeTYMKa 4YacTul, BKITKOHaeT KOPPEeKTMPOBKY OWWBKM coBnageHus
Ons onpedenaeMblX KOHLUEHTpauuWi, To 3TO CnedyeT y4ecTb Npu oueHke adhdeKTUBHOCTH.

Ona MuHUMansHon adpdeKTMBHOCTKU AenakwT JOMNYCK TONbLKO Ha NOrpeLllHOCTb N3MEPEHUIA U3-3a HU3KUX
3HayeHun cyeta.

3HaveHne MUHUManbHOW 3P EeKTUBHOCTU CNYKUT KpuTepuemM knaccudpmkauum MCO 29463-1.

B Tabnuue 1 npueedeH npumep BbIMUCIIEHUS CTATUCTUYECKOW HeOoNpedeneHHOCTH NpU onpeneneHum
3 HEeKTUBHOCTH.
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10 lMpoTokon ucnbiTaHUKU

npOTOKOﬂ WMCMNbITAaHWUR cbmanpa AOIMKeH coepXaTh cnefyrwline naHHble:

a) oblure gaHHble 06 UCNBITAHMAX:

1) TN 1 pasMepbl HUNETPOBaNLHOIO 3MeMeHTa;

2) TAN cYeTYMKa YacTul;
3) HOMWMHAamNbHBLIN pacxo BO34yXa;

4) pasMep yacTuLl Npy¥ MUHUMAanNbHOR 3dhekTUBHOCTU — Touka MPPS;
5) KOHTpOMbHLIN a3po30nb (MaTepuan, CpeaHuiA ouaMeTp, CTaHOapTHOe reoMeTpUYecKoe OTKIOHe-

HUe, KOHLeHTpauus);

6) koacbduumneHT paszbaeneHuns (o dunsTpa);

b) pesyneTaThl UCNbITAHWIA:

1) nepenapn OaBMNEHWS Ha KOHTPOMUMPYEMOM (OUMLTPE B HAYane UCNbITaHWui;

) cuyeT yacTuy Ao hunsTpa;

) cyeT yacTuly nocne unsLTpa,;
) 3dbdekTnBHOCTL E;
)
)

MUHUManbHasa aPdEeKTUBHOCTb Eqg % min’

knacc dounsTpa MCO no MCO 29463-1:2017, Tabnuubl 1 1 2.

11 TexHu4eckoe ob6CnyXMBaHME U KOHTPONb UCNbITaTeNbHOro o6opyaoBaHMUA

Bce OGOpyﬂ,OBaHME N KOHTPOINbHO-U3MepUTENbHbIE I'IDI/E60pr nognexart ninaHoBOMY TEXHNYECKOMY 06-

CNY>XWUBaHWK, KOHTPOTIHO WU KanMGpOBKE.

Bugbl v neproanyHoCcTs paboT No TeXHWYeCcKoMy oBCnyKMBaHWIO U KOHTPOMO NpuBedeHsbl B Tabnuue 2.
HaHHble paboTbl crnieQyeT BbINOMHATE MO KpaHel Mepe OOWH pa3 B TeYEeHWe yKasaHHOro Nepuoga BpeMeHH.
B cnyvae oTknoHeHusa oT HopmanbHoW paboTel, Tpebylowero NpoBedeHs BHENNAHOBOrO TeXHWYeckoro ob-
CMY>KUBaHWA, WM NOCNE 3HAYUTENBHBLIX M3MEHEHWA UMK YCOBEPLIEHCTBOBAHWI Cpa3y e crneayeTt NpoBecTy
HeoBXoAMMbIA KOHTPOMb W, NPY HeoBX0AMMOCTH, KanmGpoBKY.

TpeboBaHUA K TEXHUYECKOMY 0BCMYXKUBAHUIO M KOHTPOMIO ycTaHoBneHbl B MCO 29463-2, KOTOpbIA Tak-
e ycTaHaBnvBaeT TpeboBaHus K kanubpoBke KOHTPONBHO-M3MepuTensHOro obopyaoBaHms.

Tabnuua 2— Bugbl n nepnognyHoCcTb paboT No TEXHUYECKOMY 0BCNYKMBaHWIO U KOHTPOMO

Marepuans! unu obopynosaHue

MepuoanyHocTs

MaTepuarnbi

ExxeqHeBHas NpoBepka, 3aMeHa nocrne MCnonb30BaHnA

Cwvctema NogroToBKM KOHTPOSTBHOMO BO34yXa:
TPaKT NPOXOXOEHUA BO3dyXa

cucTema B Lienom

OMNbLTP NogaBaemMoro (KOHTpPOnbHOro) BO3ayxa
BbITSKHOW pUnbTp

ExxerogHo
MpyM OOCTMKEHUM MAKCMMAanbHOrO 3Ha4YeHWs nepenaga
AaBNeHWUs 1N Npyu oBHapPYKEeHUN YTEYKN

[eHepaTop aspo3onen

Mo wHecTpyKuuK NpoussoauTens u no NCO 29463-2

TpyOKM NpoxoxaeHWs aspo3onsa K npubopam

ExxerogHasl o4MCTKa UK Nocre 3aMeHbl a3po3ons

Pacxopomep Bo3gyxa

ExxerogHo unv nocne uamMeHeHwWin B obopynoeaHuv

[epMeTUYHOCTL 060OPYAOBAHWUA NPU MOHWKEHHOM OaBNEHUU

ﬂpOBepHETCﬂ, ecnn Hyne30|71 CYEeT CYeTYMKa 4YacTuy
OTKNOHAETCA OT HOPMbI

FepMeTMYHOCTL MepeknioyarLllero krnanaHa B Touke | ExxerogHo
KOHTpOMSA (pu Hanu4vn)
YumcToTa nogaBaemMoro (KOHTPONbHOro) Bo3ayxa ExxeHenenbHO
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FOCT P UCO 29463-5—2024

MpunoxeHune A
(obsAzaTensHoe)

AanepHaTHBHbII:‘I MeTod onpegeneHuUA 3CbeBKTVIBHOCTVI nyTemM CKaHUWpOBaHWUA

A.1 OcHOBHbIe NONOXeHWUA

BazoBbli MeTog onpeneneHvs addekTuBHOCTW No 4.1 npegycmMarpuBaeT cMellvBaHWe nocne dunstpa u duk-
CUpOoBaHHOE nonoxeHue npobooTbopHMKa. [laHHOe NpUNoXeHUe paccMaTpyBaeT ansTepHaTUBHBIA METOA onpeneneHus
3(PdEKTUBHOCTM NyTEM CKAHWPOBAHMA MOBEPXHOCTU hunbTpa ABMKYLIMMCA NPoBo0TOOPHMKOM CO CTOPOHbI BbiX0oAa BO3-
oyxa. beino nokasaHo, 4TO NonNy4Yyaemble Pe3ynsTaThl aHANOrMYHLI pesynstatam no 6aszoBoMy MeTody KOHTpons addek-
TMBHOCTK no 4.1. MeToq UCNbITaHWIA C OBUXKYLLMMCA NPpoBooTOOPHMKOM MOXKET ObiTb MoneseH B cnyyae TpyOHOCTER B
OOCTWMKEHWW OOQHOPOOHOCTK NOTOKa BO3gyxa nocre dunstpa npy GonbluMx pasmepax NULEBOro cevyeHwus (Hanpumep,
Gonee 1,2 - 0,6 m).

HaHHbiil MmeTog NpenycMaTpyBacT onpeaeneHne UHTerpansHon adhekTMBHOCTY hunbTpa NyTeEM U3MEPEHMS KOH-
LUeHTpauun aaposonsa Ao cdunsTpa no pasgeny 9 U CyMMMpPOBaHWUID W YCPEOHEHWIO pe3yrnsTaToB, MoMy4YaeMbiX nocne
dounsTpa NpyU CKAHWMPOBAHUM HA YTEYKY.

A.2 AnbTepHaTUBHBLIA MeTof onpeaeneHUs 3c¢pPeKTUBHOCTU CKaHMPOBaHUEM

VMcnbiTatensHbli cTeHA Ana onpegeneHusa aheKTUBHOCTY ansTepHaTUBHLIM METOAOB NPUBEAEH HA pUcyHkax 1 u
2 NCO 29463-4:2011.

3TOT MeToq MOXeT ObiTb NMPMMEHEH TOMbKO K (bunsTpam, ANA KOTOpbIX ObINO NMOKa3aHo OTCYTCTBME YTEYeK Mo
NCO 29463-1 n MCO 29463-4. 3To 03Ha4YaeT, 4TO CHavana BbINOMHeH KOHTpone no MCO 29463-4, npoBedeH aHanma
AanHbix no MCO 29463-4 Ha npegMeT OTCYTCTBUS YTEYEK W NMOcrne 3Toro Ana onpeaeneHns aeKTBHOCTU BbIMOMHEH
aHanua no g4aHHOMY NMPUNOXEHUIO.

CkaHupoBaHue nocne qunetpa BeinonHsaT no MCO 29463-4 kak nepeKkpbiBaloWwUMIUCA OBUXEHUAMI HENOCPea-
CTBEHHO nocre hunesTpa C NOMOLLLH HECKOMNbKUX ABMKYLWNXCA NpoBooTOOPHMKOB MO BCEMY MOMNEPEYHOMY CEYEHUID
duneTpa, Tak U pamMbl NepeKpLIBAKLLMMUCA ABVBKEHUAMN B3 NponycKoB.

B BonblIKHCTBE cny4YaeB UCMLITATENBHbIA CTEHA MMEET CTaluoHapHele NpobooTbopHKKM. OTNUYMe MeToaa CKaHu-
pPOBaHUSA COCTOWT B OTCYTCTBUM KaMepbl CMELUMBAHWA, BMECTO KOTOPOW nocne dunsTpa NpeaycMoTpeH ABUXKYLLIMACA B
TPEX U3MEepPEHWAX MEXaHuaM, B KOTOpbIV ycTaHoBneH npobooTbopHuk(K). Mockonbky TpakT OBMKEHUA KOHTPONMPYEMOro
BO3ayxa nocre unsTpa 06bIYHO OTKPLIT, CREAyeT NPUHATL MEPLI MO NPeAoTBPALLEHNUIO NONagaHus 3arpsa3HEHHOro BO3-
Jyxa B KOHTPONMUPYEMYIO 30HY.

B meToae ckaHMpoBaHUsA, BCe YacTuLbl, OOHapyXeHHbIe Nocne unsTpa Npu NPOBEPKE Ha YTeYKY, CYMMUPYIOT. Tak-
e perncTpupyroT Bpems npoeeaeHus otbopa npob. Obulee yncno Yactuy, 3a BpemMsi oTbopa npob ycpeaHsT 1, C Y4ETOM
OaHHbIX 0 pacxode Bo3ayxa, Nnony4arT KOHLUEHTpaUuio YacTuy B eanHuue obrwema.

3hhekTBHOCTL OUNETPA BLIYMCISKOT N0 M3BECTHOM KOHLEHTPaUMK YacTuyL Nnocne Hero no pasgeny 9.
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FOCT P NCO 29463-5—2024

MpunoxeHune B
(cnpaBo4Hoe)

MeTog ucnbiTaHui n onpegeneHua knacca ¢gpunsrpos ¢ MPPS < 0,1 Mkm
(Hanpumep, MemMBpaHHbIX UNLTPOB)

B.1 OcHOBHbIe NONOXeHuA

AnbTepHaTMBON TpaaWUMOHHBIM UNETPaM M3 CTEKMOBOMOKHA cTanu MmembpadHble dunstpel rpynn E, H n oco-
BeHHo ULPA Ha ocHoBe TedbnoHoBbix (ePTFE) membpaH vnu apyrix MMKPOCTEKNOBOMOKHUCTLIX Matepuanoe. He cmo-
TPSA Ha TO, YTO 3TU PUMNETPLI MOTYT ObITb M3rOTOBMNEHLI U3 MeMBpaH, OHW UMEHT BOMNOKHUCTYK CTPYKTYPY W CBOWCTBA Mo
yaepKaHuo yacTtul, bnuskMe Opyrum martepuanam U3 CTEKNOBONOKHA. HecmoTps Ha aTo nonb3oBaTenam MeMOpaHHbLIX
hNETPOR crneayeT 3HaTh O ABYX BaXHbIX 0COBEHHOCTAX, KOTOPLIE MOTYT 0Ka3aTb BMWAHWE HA peaynsTaTthl UCMLITAHUA U
3KcnnyaTaLUMoHHbIE NoKasaTenu UnsTpoB, a UMEHHO, UX MaTepuan HaMHOro TOHbLLE, YeM TpaaUUMOHHBIE MaTepuankl 13
MUKPOCTEKMNOBOMNOKHA, N OHW MMetoT Touky MPPS 3HaumnTenbHo MeHbLyto, 4em paccmoTpeHo B B.2 n B.3.

B.2 Touka MPPS mem6paHHbIXx hvnbTpoB

CpegHuid pasmep BOMOKOH B MeMBpaHHoM (hunsTpe HaMHOrO MeHbLUE, YEM Y MWUKPOBOMOKOH (Hanpumep, y cTe-
KITOBOOKHAa UIMK CUHTETUYeCcKnX BornokoH). bnarogapsi atomy Touka MPPS okasbiBaeTcs cyllecTBeHHO MeHblle 0,1 MKm
(06bi4HO npuMepHo 0,07 MKM ons TednoHoBbIX MeMbpaH LWMpoKoro npuMeHeHns). [ina noxoxero matepuana U3 MUKpo-
cTeknoBonokHa Touka MPPS Haxogutca B gmanasoHe ot 0,1 go 0,25 mkm. CnegoeartenbHo, Mpy UCMbITaHUAX MembpaH-
HbIX UNETpoB No cTaHpaptam cepun MCO 29463 Heobxogumo obHapyxuBaTb YacTuubl pasmepamu o 0,05 MkM, 4To
BbIXOAMT 3a NMpefenk! YyBCTBUTENLHOCTM NasepHbIX CHETYMKOB YacTul. MNoatomMy MmemBpaHHele unsTpel TpebyoT npume-
HEHWs, HaNpPUMep, CHETYMKOB AAep KOHAeHcauuK, obnagarwLmnx HYyBCTBUTENbHOCTLIO AN Takux Manbix pasmepos. Mcnbl-
TaHna MeMBpaHHbIX (OUNETPOB € NOMOLLBIO KOMMEPYECKW OCTYMNHbIX FTEHEPaTOPOB a3P030MNe W KOHTPONbHbLIX a3p030Nen
(Hanpumep, austunrekcuncedbuuynHat — DEHS ¢ pasmepom yacTtuy 0,15 MKM) 1 NasepHbIX CHETHUKOB HYacTULL C HUKHUM
noporomM YyecTBUTENBHOCTK 0,1 MKM daloT pesyrnbrathl 06bI4HO Ha NOPSAOK MeHblue, YeM 3HadveHus B Todke MPPS. B
CBfA3M C 3TUM MPUCBOWUTL KNacc Takum punsTpam HenocpeacTBEHHO no ctaHaaptam cepun MCO 29463 HeBO3MOXKHO.

B.3 CtabunbHOCTL NPOCKOKA U OQHOPOOHOCTL MEMOpPaHbI

MembBpaHa B oTnu4yme oT TpagULWMOHHOT0 MUKPOCTEKIMOBOMNOKHA NpeacTaBnaeT coboi ToHKyo (Hanpumep, 0,02 MkM)
OOHOCMNOMHY0 BONOKHWUCTYIO CTPYKTYpY. MNMockonbky membpaHa TpebyeT o4eHb OCTOpOXHOro obpalleHus, oHa yknagbl-
BaeTcA Ha Bonee MpoYHyo NOAMNOXKKY, KOTOpas MOXET OKasblBaTb WM He oKasblBaTb BAWAHWE Ha dmnstpaumio. Cta-
BUNbLHOCTL M OAHOPOOHOCTL hUNBTPYIOLLMX CBOMCTB BCerda npegctasnseTt npobnemy Ha npakTuke. [oatoMy HekoTopbie
NpousBoOAMTENN YKNagblBaloT MEMOPaHbI B HECKOMNBbKO CMoeB, YToObl YHaCTMYHO KOMNEHCUMPOBAaTL NPOCTPAHCTBEHHYHD He-
O4HOPOAHOCTL W YTEYKM B Kaxaom MembpaHHOM crnoe. [pu ucnbITaHWsaX Ha NPOCKOK OAHOCIONWHON MembpaHbl cregyeT
AonyckaTk NoKarnbHble OTKNOHEeHWA Mo KpalHen Mepe Ha ABa nopsaka.

B.4 MeTtogbl NCNbITaHUWA U NPUCBOEHMA KNacca MemMOpaHHbIM hunsTpam

B.4.1 WHTerpanbHoe 3Ha4yeHWe NpoOCcKokKa

B.4.1.1 OcHoBHOW METOA,

OnpegensatoT Touky MPPS nnockoro hunetpytowero matepuana no MCO 29463-3.

OnpenensioT HTerpanbHoe 3Ha4yeHve Npockoka MembpaHHOro oMnsTPO3NemMeHTa No HacTosAWweMy CTaHaapTy, 1c-
nonb3ys KOHTPONbHbIA aapo3ons DEHS (auatunrekcuncebauunHat), COOTBETCTBYOLWMIA AaHHOMY 3Ha4eHuio MPPS (obbiu-
Ho Mexay 0,06 mkm 1 0,08 MkM), U Tpebyemble MeToObl reHEPUPOBaAHUA asposonen U obHapyXeHua YacTtul (0BbIMHO
CHETYMKM A4ep KOHAeHcauum).

CyeT4MKM YacTul, OOMKHbI MMeeT ahhekTMBHOCTL c4eTa no kparHer mepe 50 % ana pasmepa vactuy MPPS/1,5.

B.4.1.2 AnbTepHaTWBHbIA MeTof

MeToa npumeHsoT B criydae oTcyTcTBMA obopyaoeaHus, HeobxoAMMOro Ans UCMbITaHWi N0 OCHOBHOMY (CTaHOapT-
HOMY) MeToay.

OnpepenstoTt Touky MPPS v npockok B aTol Toduke MeMBpaHHOro hvnsTpyHLLEro Marepuana npy cKopocTyu NoToka
BO34yxXa, COOTBETCTBYIOLLE HOMWHANBHOMY pacxody Bo3ayxa 4depes dunerpoanemeHt no MCO 29463-3. OnpegenaioT
Npockok ansa vactuy, ¢ pasmepamu (0,14 £ 0,02) mkm cornacHo MCO 29463-3. KoadhnumeHT Koppenaunn F mexay AByms
3HaYeHUAMMW MPOCKOKA BbIYUCAAKT No popmyne

F = Pueps/Po 14 man (B.1)

roe PMPPS — npockok B Touke MPPS;

P0,14 wiw — MPOCKOK Ans yactuy pasmepom 0,14 Mkm.
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FOCT P UCO 29463-5—2024

OnpenensaT MHTerpansHoe 3HadyeHne npockoka uneTpoanemMeHTa no pasgeny 8, ucnone3ysa asposonb DEHS ¢
pasmepamu Yactuy (0,14 = 0,02) mkm 1 nasepHble cHetymkn Yactuy OPC ¢ HWkHUM noporom vyBcTBuTensHocTr 0,1 Mkm.

MpnmeuyaHue — 3710 He AaBNgAeTCcA M3MepeHuem B Todke MPPS ona membBpaHHoro matepuana.

B.4.2 OnpegeneHue knacca ¢unsrpa

B.4.2.1 OcHOBHOWM MeTOoS,

Ecnu 3HayeHWe MHTerpansHOro NpockoKa nony4yeHo no OCHOBHOM (cTaHaapTHoW) metoauke (MPPS) no B.4.1.1, To
cnenyeT onpegenuTe knacce counstpa no MCO 29463-1 (tabnuubl 1 1 2), ncnonb3ys NonyvYeHHbIE NPU UCBITAHUAX 3HaYe-
HUS 3(PHEKTUBHOCTH.

B.4.2.2 AnbTepHaTUBHLIA METOA

Ecnu 3HavyeHWe MHTEerpaneHOro NPOCKOKa Nofy4YeHo no ansTepHaTnBHoOM MeToauke (He MPPS), To, ncnonbays ko-
ahuUMEHT KOppenaLun F, onpeaensioT 3Ha4eHle NPockoKka Ans yenoBHoi Toukn MPPS Pyppg o o hopmyne

Pwpps-c = F* Po 14 man- (B.2)

OnpepensioT knacc dounstpa no MCO 29463-1 (tabnuupbl 1 1 2) N0 BEIMUCNEHHOMY 3HAYEHWUIO NPOCKOKa Pyppg.c B
Touke MPPS.

B.4.3 JloKanbHbLIA NPOCKOK

McnbiTeiBaloT MemMBpaHHbBIA UNETPO3NeMeHT MeToAoM ckaHvpoBaHua no MCO 29463-4. Kputepuem oueHkM no
nokaneHoMy npockoky asnaetca MCO 29463-1:2017 (tabnuvupl 1 1 2) gna knacca unsTPOB, YCTAHOBNEHHOrO paHee
cornacHo B.4.2. MicnbiTaHns Ha NpOCKOK MOTYT NPOBOANTLCA Kak Ang ucTuHHoW Todkn MPPS, Tak w ana asposons ¢ yacTtu-
uamm 0,14 MKM, NOCKOMbKY MPW KOHTPOSE Ha MPOCKOK pasMep YacTuL He UMEET CYLLECTBEHHOrO 3Ha4YeHus.

B.5 TexHu4eckasi LOKYMEHTALWA U MAapPKUPOBKA MeMOpPaHHbIX (hUNLTPOB

Mpw odopMneHNM TEXHUHECKOWN OOKYMEHTaLUW, NMPOTOKONOB UCMbITAHWA U MapKMPOBKN MEMBPaHHbIX (hUNETPOB B
JOnNonHeHWe K NpuBedeHHbIM B pasgene 10 ceegeHUsaM yKasblBakaT, YTO:

- KOHTPONUpyeMblid hUneTp ABMSETCA MeMOpaHHBIM;

- WHTerpaneHas 1 fokaneHas 3eKTUBHOCTb (MPOCKOK) M KNnacc huneTpa onpegeneHsl Mo 4aHHOMY MPUIOXKEHWHO;

- WHTerpansHasa addekTneHocTb B Todke MPPS onpepenena no ctangaptHon (MPPS) unu anstepHatvBHoM MeTo-
avke (He MPPS). BeibpaHHasa meTogmka gomkHa BbITe YETKO yKasaHa B NPOTOKOmNe MCMbITaHWM.

Mpumep 1 — HUcnsimarnusa ¢unbmpoe npoeedeHkl Mo cmaHdapmHol Memoduke.

SppekmueHocmb 6 moyke MPPS cocmaensem 99,99995 % no cmaHdapmHol Memoduke CO2/1aCHO
HNCO 29463-1.

Qunemp umeem knacc ACO 65 U.

Mpumep 2 — HMcnbimaHusa ¢unsmpa nposedeHsbl Mo afbmepHamueHol Memoduke.

SpghekmusHocme punbsmpa cocmasnsiem 99,99998 % dns moyku MPPS no anbmepHamusHol Memoduke
no MCO 29463-1:2017 (npunoxeHue A).

Qunemp umeem knacc UCO 65 U no MCO 29463-1.
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FOCT P NCO 29463-5—2024

MpunoxeHwne C
(o6azaTtenbHoe)

UcnbiTanma n onpepeneHuWe Knacca C!)IdﬂprOB N3 3apAXeHHbIX CUHTeTU4YeCKUX BONOKOH

C.1 ObLmMe NnonoxeHus

B nocnegHue rofbl NOSBUNUCE (UMETPEl HA OCHOBE MaTepuarnoB U3 CUHTETMYECKUX BOMOKOH C ahhekTUBHOCTLIO
nopsaka 99,95 %. Kak npaBuno, Beicokas a(heKTMBHOCTE AOCTUIAETCA 3@ CHET Masoro AuameTpa BONOKOH U NMOBLILLEHUA
hmnbTpyIoLLen cnocoBHOCTM 3a CYET MX AMEKTPOCTAaTUHECKOro 3apaaa. M3BecTeH pasg KOMMEPYECKM AOCTYMHbIX NaTeHTO-
BaHHbIX TEXHONOMMIA N5 3apsaa BONOKOH, PasnuyatoWmxcsa CBOUMKW XxapakTepuctukammn. OxkngaeTtca, 4To Takve dmMnsTpl
MOrYT CTaTb ansTeEPHATUBON TPaAULUOHHBIM BbICOKO3(MEKTUBHBIM (OMUMNETPaM Ha OCHOBE CTEKMOBOMOKHA.

B oTnuumne oT hunsTpoB-0caaUTENE ¢ aKTUBHBIM 3MEeKTPOCTATUYECKUM 3apaaoM, TPeBYIoLMX BHELLHETO MCTOYHK-
Ka 3HEeprum, anekTpocTaTUYEeckUid 3apag B paccMaTpuBaeMbiX Matepuanax pacCevMBaeTCcd CO BpEMEHEM U3-3a ero Hei-
Tpanuaauun oceBLIMMI YacTuuamu. PaccerBaHve 3apaaa ocobeHHO NPOoABNAETCA NpY HANUYUW KUOKUX, CYyBMUKPOHHBIX
WK 3apsXXeHHbIX YacTul. B cuny atoro adhhekTMBHOCTE TakMX 3apsKeHHbLIX (PUNETPOR MOXKET U3MEHATLCA B 3HAYUTENb-
HOW CTEMEHW B 3aBUCUMOCTM OT YCNOBWUIA UCNBITAHUIA M 0COBEHHO OT Martepuana KOHTPOSbHbBIX asposoneid. Bonee Toro,
3hhEKTUBHOCTE (PUMLTPOB CHUXKAETCA CO BPEMEHEM MO Mepe ocakAeHUs YacTul. B HekoTopbix cnyyasx, korga 3apag
paccenBaeTcs MOMHOCTLH, 3(M(EKTUBHOCTL CHMKAETCA HA HECKONMbKO NOpsAAKoB. [ockonbky UbTPbl ¢ MUHUMAanbHOR
achdekTuBHOCTEH 99,95 % 1 Bbile 0DLIYHO MPUMEHSAIOT B KPUTUYECKUX 0BNacTaX 1 9KCMyaTUPYHT HEMPEPLIBHO B TEYe-
HWe MHOIUX JET, 3TW oTpuuaTenbHble 3thdekTbl oMmHHbl BbITh YHTEHBI NPX UCMLITAHWSX M MPUCBOEHWUM Kracca unsTpam.
Knaccudpukaumto atux punetpos BeinonHsoT no MCO 29463-1. dunetpel ¢ addpekTuBHocTbio 95 % 1 99,5 % oTHOCATCS K
rpynne E, ¢ acdpexTneHocTbio 99,95 % 1 99,995 % — Kk rpynne H; ¢ 6bonblen adhdekTuBHOCTEIO — K rpynne U.

C.2 OBnacTtb NpUMeHeHUA

[aHHOEe NpunoXeHue ycTaHaBNMBAaET METOA KONUYECTBEHHOW OLEHKM 3hekTUBHOCTK 3apsaaa Ha UnsTpyoLeM
Marepuane ana yesenuyeHuns adpdpekta U kKnaccudukaunm dunstpos no MCO 29463-1. CnegyeT onpeaenvTb Konuvye-
CTBEHHYI 3 EeKTUBHOCTL NMB0 NpK UCMbITAaHUAX NAOCKOro huneTpylowero matepmnana no C.3 wnu ang punestpoane-
MeHTa B cbope no C.4.

C.3 MeTtoguka cHATUA 3apaga ¢ PUNLTPYOLLEro MaTepuana Knaccugukaumm BblcoKo3ahPeKTUBHbIX
hUNBTPOE € 3apAXeHHbLIM BONOKHUCTLIM MaTepuanom

C.3.1 Obwme nonoxeHunnA

LaHHbIA MeTo[l OCHOBaH Ha cTaHgapTHOW oBpaBoTke M30NPONaHONOM AN CHATUA BIWAHUS 3MEKTPOCTATUYECKOrO
3apsaa Ha unsTpylowem Matepuane unu unsTpe Ha NPOCKOK YacTul,.

CHavana onpegenstoT NpockoK YacTul Ang obpasua HeobpaboTaHHoOro maTepvana. 3atem obpasubl noaBepraroT
BO3JEVCTBMIO NapoB n3onponaHona (ynctotoi > 99,9 %). Ecnu naonponaHon UCMonb3yrT NMOBTOPHO, TO ero YnucToTa
[omxHa octaeatbes Bhilwe 99,9 %. Mocne obpaboTkn 06pasLoB U3onponaHonoM onpeaensaioT NPOCKOK AMA OLEHKW BMU-
AHWS cTaTuyeckoro 3apsga Ha addekTneHocTe. MaTtepran moxeT 0bpabaThiBaTbCA B HECKOMBKO 3TarnoB UKW B TeYeHue
0QHOro ANWUTeNneHOro Nepuofa spemeHu. Nopsaaok cHATUA 3apsda n obopygoBaHue npyveedeHbl B C.3.2—C.3.8.

C.3.2 ObopynoBaHune

KoHTponkbHoe obopyaoBaHue Ana UCnbITaHWin UNsTpOBansHOrO Matepuana Ha NpocoK YacTul JOMKHO COOTBET-
cteoBaTbk MCO 29463-3.

Cxema TMNOBOW Kamepbl ANs CHATUA CTaTMYecKoro sapsaa C ounbTpoBansHOro Marepwana nokasaHa Ha pucyH-
ke C.1.

\

'-r—*——j——]———w-'
7

\ J

1 — obpasel; 2 — napsbl M3onponadona; 3 — XMAKWIA n3onponadon

PucyHok C.1 — lNMpuHUunuaneHasa cxema KaMmepbl ¢ U30MponaHonom (Cocy ¢ KpbILLKOR)
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Mpw obpaboTke HecKonbkMx 06pasLoB OOHOBPEMEHHO criedyeT NpumMeHsaTb kamepy no MCO 16890-4. [lonyckaeTca
NMPUMEHSATL AepKaTenu Ansa NoABELUMBAHMA 38 O4MH Kpaw NnocKoro (hunsTpoBansHOro MaTepuana ¢ paccTosHueM Mexay
obpasuamu He MeHee 19 MM.

C.3.3 UcnbiTyemble obpaszubl

CnegyeT oTobpaTe 0bpasiel HenocpeACTBEHHO W3 FOTOBOrO pynoHa duneTpoBaneHoro matepuana. O6pasupl
OOMKHBbI UMETh OOMHAKOBBLIE pasMepbl U NOAXOAWMTE K KOHTPOrbHOMY 060pyAOBaHuio, NPUMEHSEMOMY ANA OUeHKW ad-
deKTUBHOCTU MO yaepxaHuio Yyactuy no C.3.4.

C.3.4 OnpegeneHue Ha4arnbHOro Npockoka uUnbLTpoBanbHOro MaTepuana

KOHTponb Naockoro ounsTpoBansHOro Matepuana Ha npockok B Todke MPPS ansa Bcex obpasLoB BLINOMHAKT Mo
MCO 29463-3 npn HOMWHANBHOW NPOEKTHOW CKOPOCTU BO3ayxXa Yyepes couneTp. Ecnu He 3agaHo Mnv He AOCTUXKMMO MHOE,
NPUHUMALIOT CKOPOCTb, paBHOW 2 cM/c. [NocKonbKy BbIYUCNEHHOE CpeaHee 3HaYeHue 3aBucuT ot BapuabensHocTv obpas-
LOB, cneayeT Bbl4MCnATe KoadduumneHT BapuabensHocT Cy, no dopmyne

(e
Cy =—=, C.1
V=3 (C.1)
rae C, — KoadhuumeHT BapnabensHOCTM Npockoka Ana 06pasyos;
6 — CTaHOapTHOE OTKIIOHEeHWE NPOCKOKa AN 0bpa3sLoB;

P — CpeaHWiA NPocKok Ana obpasuos.

BbiuucnenHoe anadeHue Cy, 0OMKHO GbITe MEHBLUUM UNK paBHbIM 1,5.

CpeaHuiA NpOCKOK CrnemyeT onpedenvTb AnsS BCex UCnbiTyeMbix 06pasuoe u otobpaTe Tpy obpasua ans HoBbIX
YCMOBMIA, BO3MOXHO, C HarmM4mMeM 3apsiga U NPOCKOKOM, BrM3KMM K BbIMUCIIEHHOMY cpeaHemMy 3HadeHuto. CrneayeT onpe-
OenTe cpeaHWiA MPOCKOK ANS 3TWX Tpex 06pasuos 1 0603Ha4YMTL ero Kak .F_J’c

C.3.5 YcnoBusa gns cHATWA 3apAaga ¢ NOMOLWbLIO W3onponaHona

a) TemnepaTypa BHYTPW KaMepbl M TeMnepaTypa Hapy:KHoro Bosayxa gomkHbl ObiTek B npegenax ot 20 °C go 30 °C.

b) He gonyckaeTcs npsiMoe nonagaHue CoMHeYHbIX NyYeil Unm gpyroro TENNOBOrO M3NyYeHUs Ha KOHTEWHeEp C N30-
MPONaHOMNOM, YTO MOXET CYLLUECTBEHHO U3MEHUTL XapakTepUCTUKY NapoB.

c) OTHocMTENbHAA BMNa)XXHOCTbL OKPYXKaloLero Bo3ayxa gorekHa 6eiTe B npegenax ot 40 % go 80 %.

d) lMNpwn paboTte c ogHMm obpa3uom (pucyHok C.1) nobaenawT B KaMepy U30MponaHon Ha ypoBHe (rnyBuHon) npu-
mepHo 10 mm. MNomewaloT AepxaTtent Ans obpasua Ha OCTaTOYHOM PacCTOSHWMW OT XUAKOCTWU. MNopsagok paboThl ¢ He-
ckonbekMy oBpasuamu cm. B MCO 16890-4.

e) lNpw pabote c ogHum obpasyom nomellaroT obpasey Ha gepaTenb U repMeTusupyoT kamepy. Npu pabote ¢
HeckonbKkMMK 0BpasuamMu ycTaHaBNMBAaKOT AepXaTenk ANnA Heckonbkux o6pasuos cornacHo CO 16890-4.

f) Cmeck oKpyxawLlero (KOMHaTHOro) Bo3gyxa C M30MponaHonoM (M ero napamMmu) He OOMKHA KOHTakTMpoBaTb C
OKPY>KaloLLMM BO34YXOM (Kamepa A0MKHa BbiTe XOPOLLO repMeTU3npoBaHa).

C.3.6 CHATMe 3apAga N30NponaHorNoM B HECKOMNbLKO 3TanoB

Mpn paboTe no gaHHOMY MeTody ON1A HeCKoNbkMX 0Opas3syoB cHavana onpeaenstoT HavanbHbIR npockok no C.3.4.
3atem obpasubl NOMeLaT B KaMepy ANns BO34eWCTBUSA napamu usonponadona no C.3.2. [anee otgenbHble obpasubl
W3BIeKarT NepuoauyecKkn Yepes onpeneneHHblie MHTepBanbl BpeMeHW Ans onpegenenuns npockoka no MCO 29463-3. Mo
Mony4YeHHbIM peaynsTatam onpeaensoT KoapULMEHT 3aBUCMMOCTW NPOCKOKAa Py; OT pa3psAna B COOTBETCTBUM C AaHHbLIM
MYHKTOM.

a) OnpeneneHune ynucna obpasuos.

CnenyeTt NogroToBUTE AOCTATOYHOE KONMYECTBO 06pas3LoB Y ONpedenunTh Ans HUX HavyanbHbIA NPOCKOK AN BbINON-
HEHWs NpoLenypbl paspsaaa rno AaHHOMY NMyHKTY. Yncno obpasuoB 3aBUCKT OT YMCa 3Tanos uamepeHuii. Hanpumep, ecnu
npegnonaraeTca AOCTUMXKEHWE MOMHOMo pa3pana npw BbiOepxke B TedeHue 3 4, TpebytoTes naTs 06pasuos:

- Ha Tpex obpaszuax [JocTuraeTcs 3HadeHne Py, MeHbluee Unu pasHoe ykaszanHomy B Tabnuue C.1 ans asyx no-
cnepoBaTenbHbIX 06pa3LUoB.;

- Ons ABYX AOMONHWTENbHbIX 06pa3los, Kak ykasaHo B C.3.6 g), B KOHLIE BPEMEHW BbIAEPXKKW BbIMMCMAIOT CpeaHee
3Hadenune Py no C.3.6 h).

b) MomewawT obpasubl B Kamepy C M30MPONaHONoOM MNepeq Hayanom UCMbITaHUA W 3akpbiBaloT ee. OTMevanT
BpemMs Ha4yana obpaboTku.

c) BeiHumawT 00pasubl Yepe3 onpedeneHHble OOMHAKOBLIE MHTEpBarbl BPEMEHW, ANUTENBHOCTEI0 He MeHee 1 Y
ana kaxgoro obpasua. [Ins Bcero uvkna McnbiTaHMi MHTEPBan BPEMEHW AOMKEH ObITb OAHUM U TEM XeE.

d) BeayT oTcyeT nHTepeanoB BpeMeHu 1 4 (Mnv Apyroro BpEMEHM) Mo UCTEYEHMU Kak MUHUMYM 15 MuH ana goctu-
EHUSA PAaBHOBECHOIO COCTOAHWSA M30MponaHona B HaYarne u/unu B KoHUe, Koraa kamepa OTKPbIBaeTCs UMK 3akpbiBaeTCs.

e) BblHuMmarT oguH obpasel vepe3 1 4 UM Opyron BuIOpPaHHLIN MHTepBan BPpeEMEHM M3 Kamepbl ¢ napamMu M3o-
nponaHona W 3akpbiBalT kamepy. [lanee, kak MoxHo BbicTpee nomellatoT obpasel B CTeHA ANS UCMbITAHWIA HA MPOCKOK,
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npodyBaloT CTEeHA YMCThIM CYXMM BO3OYXOM CO ckopocTeio 2,0 cM/c B TeveHue 10 MWH M BbINOMHAKT TECT NPU HOMWUHATMb-
HOW CKOPOCTMW MNoToKa Bo3ayxa yepes dunetp. Ecnv He 3agaHo nnuv He JOCTMKUMO WHOE, NMPUHUMAKT CKOPOCTb, PABHOW
2,0 cm/c.

f) MpogomkalT 3TOT Npolecc, BelHAMAsA NnocnegoBaTensHo 0bpasubl U3 KaMepsl U UCNbITEIBAA MX Ha NPOCKOK A0
Tex Nop, Noka NPOCKOK pa3paMeHHoro Marepuana He CTaHeT MeHbLUe KoadduumeHTa, ykazaHHoro B Tabnuue C.1 no cpas-
HEHWUIO C paHee paspaxeHHbiM obpa3uomM 13 AByx nocneaoBaTenbHbix 06pa3uos. B aTon Touke cuuTaeTcs, 410 Matepuan
pa3psiKeH.

Mo 3Toi NpUyMHe ANs NepeBoro M3BNe4YeHHOro U3 KaMmepbl 0bpasua BenuyuHa !_3c CAYXUT ANSA BblMUCNEHNA KOahdu-
uueHTa. B npoTMBHOM chnyyae B 3HaMeHaTene Ansa BeluvcreHns koadduureHTa cneayeT Ucnons3oBaTe BENUYUHY P ans
paHee paspskeHHoro o6pasua.

g) BeiHumatoT U3 Kamepsl Kak MO}HO DbiCcTpee ABa A0MONHUTENbHBIX 06pasLia M UCMbITHIBAKT Ha NPOCKOK MMOCKMIA
(omneTpoBanbHeIn Matepuan B Todke MPPS no MCO 29463-3 npyv HOMMHaNsHOM CKOPOCTK NOTOKa BO3AyXa Yepes hunetp.
Ecnu He 3agaHo My He JOCTUKMMO MHOE, MPUHMMAKT CKOPOCTL, paBHoi 2,0 cm/c.

h) WecnonbaytoT gaHHble © Npockoke Ana AByx o6pasuoe, nonydeHHsle no nyHkTy C.3.6 g), U nocneaHero UcnbiTaH-
Horo o6pasua no C.3.6 f) 4na BelYUCNeHns cpeqHero Npockoka paspsikeHHbIX 0Bpa3sLoB 1 0603HAYaloT ero Kak I_Dd.

Tabnuua C.1— [Npenens 4ns BeENUYUHBI .'_Dd, OCHOBaHHbIE Ha YPOBHE Knaccudukauum !_30 no MCO 29463-1

[unana3soH KnaccoB UCXods U3 BENUYMHbI I_Dc Mpenen senuunHbl Py /koacbdrUMeHT paspana
MCO15E—WMCO30E 2
MCO35H—WNCO55U 4
MCOBOU—KWMCOT5E 6

i) BelumcnaoT npockok npy koadduuneHTe paspaga I_Ddf no cpopmyne

Por =5 1E8j

rae Py — k0abhMLUMEHT 3aBMCMMOCTI NPOCKOKA OT pa3paaa;
I_Z’d — K0adbdhMLMEHT NpocKoka npu cpegHem pazpsage no C.3.6 h);
I_DC — cpefHuii KoadhULKWEHT NPOCKOKa AN 3apsikeHHoro matepuana no C.3.4.

C.3.7 Pa3psag ¢ nomoLwb0 M3onponaHona — MeToguka ana ogHoro obpasua

[MpumeHsatoTca metoasl M obopyaoBaHue no C.3.1—C.3.5 2a McknveHeM crny4yaes, Korga Ha MPOCKOK MCMbIThI-
BalOTCH TOMBKO TP 06pasua B HOBOM COCTOSIHWUM W 3TW xe Tpu oBpasua paspsxalotcs B TedeHue 24 4. CpegHee OT 3TUX
Tpex 3Ha4eHuil NpockoKa B HOBOM COCTOAHWM 0603Ha4aeTcs Kak !_30. CpegHee 0T Tpex 3Ha4eHU NPOCKOKa B paspsiKeHHOM
cocToaHnn 0bosHavaeTca kak Fy. 3atem BbiMMcnaAeTcA BenuumnHa Py no C.3.6.

M pumMmevyaHmne — BoamoxHO naMeHeHue FEOMeTpMHeCKOI?I CTPYKTYPbl HEKOTOPbIX CMHTETUYECKUX BONOKOH MPK
ANUTENBEHOM BO3OEACTBUN HA HUX napoB n3onponaHona, 4To NpMBOOUT K Bonee BLICOKUM 3HaYEeHUAM Pdf' 4eM Te, KOTOpble
BbI3BaHbI TOMLKO BO3OEUCTBUEM 3apaga.

C.3.8 Knaccudmkaumsa

Ecnu koachruyMeHT 3aBUCMMOCTI NPOCKOKA OT paspsaaa Py, MeHbLUE NN PaBEH COOTBETCTBYIOLLEMY NpeaensHOMY
koaduumeHTy no Tabnuue C.1 nocne nepBoro U BTOPOro TECTOB C PaspsiKeHWeM napamu M3onponaHona, To NPUHUMALOT,
YTO BNUsIHWE 3apsaa OTCYTCTBYET, MOXET DblTh YKa3aH Knacc chuneTpa U3 aToro matepunana 6e3 KoppeKkTMpPOoBKW Ha pa3pag,
COMMacHo JaHHOMY NpUNOoXeHWo. [INa Bcex Marepuanos G BenUYUHON Py, GOmMblUel YeM COOTBETCTBYIOLMIA Npeaen no
Tabnuue C.1, To BENMMYMHY NPOCKOKA W KNacc Bcero uneTpoanemMeHTa U3 3apskeHHOoro Matepuana crnegyeT no BenuvyvHe
P 4e: NONy4eHHo no gopmyne

Fae =Pee " Pyp (C.3)
roe Py — koadhdMUMEHT 3aBUCMMOCTY NPOCKOKA OT paspsaaa, BblYMCNeHHbIN no dopmyne (C.2);
Pye — MNPOCKOK (h1MnbTPO3MEMEeHTa B HOBOM NOTEHUMATBHO 3aPSKEHHOM COCTOSHUM,
Pye — BbIMUCNEHHbIA NPOCKOK BCEMO pa3paXeHHOro (hunbTpoaneMeHTa.
20
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C.3.9 MNepruogn4HOCTb UCNbITAaHUKA

C.3.9.1 HeszapsxeHHble MaTepuansl

CuuTaerca, 4To MaTepuan He 3apsKeH, eCnu NPOCKOK OCTAaeTca HEW3MEHHbIM Mocne NPOBEPKU NePBbIX ABYX MO-
cnegoBartensHeIX Mpob, npoweawmnx obpaboTky napamu nsonponaHona (C.3.6), nnu mexay asyms Habopamu obpasuoB
no C.3.7. 31K HesapseHHbIe MaTepuanbl He TPebyoT NOBTOPHbLIX UCMbITAHWA B TEYEHWUE 5 NeT, ecnv He BbINo N3MeHeHWI
B mMarepwanax un/wnv TexHonorv4eckom npouecce. JTobble nameHeHna TpebyoT NpoBeaeHWA NOBTOPHbBIX MCMbITaHUA Mo
OaHHOMY MPUIOKEHUIO.

C.3.9.2 3apsikeHHble maTepuansl

CuuTaetcs, 4To MaTepuan 3apsieH, ecrni NPOCKOK YBENWYMBAETCH NOCHe NPOBEPKW NEPBbIX ABYX NOCNeaoBaTeNb-
HbIX Npob, npoweawmnx obpaboTky napamu nzonponaHona (C.3.6), unu mexay Asyma Habopamu obpasuos no C.3.7. 3tu
3apsiKeHHble Matepuansl TpebytoT MOBTOPHLIX UCMBITAHWI He pexe, YeM OAWH pa3 B rof, ecnu He Bbino U3MeHeHWi B Ma-
Tepuanax u/vnm TEXHONOrM4eCcKoM NpoLecce U ecnv NPoOU3BoAUTENb He NPWHSM pelleHne NPOBOAUTE UCNbITaHKUSA Yalle
no kakon-nnbo npuynHe. Niobeble nameHeHwa TpebyloT NPoBeAEHUs MOBTOPHBIX MCTbITaHWIA N0 A2aHHOMY MPUIOXKEHWIO.

C.4 Metogouka pazpsga punsTpoaneMeHToB U knaccudpukaums EPA-, HEPA- u ULPA-cbunsTpoB

®uneTp B cbope gormkeH bbITh paspsikeH no MCO 16890-4. o 1 nocne paspsaga criegyet onpefennts aggekTms-
HocTe B Tovke MPPS no MCO 29463-4 n MCO 29463-5. TpeboBaHuA K OLEeHKe npouecca paspsga npueedeHsl B Tabnuue
C.1. Ecnn koathhULMEHT 38BUCUMOCTH NPOCKOKa Py, MEHbLUIE UMM paBeH COOTBETCTBYloLEeMyY npeaerny no Tabnuue C.1
nocne paspsga no MCO 16890-4, To npuHuMaeTcs, YTO 3apaa He BNWSET Ha MaTtepuan (gunsTpa v knacc unstpa MoXeT
GbITh ycTaHOBMNEH 6e3 KOPPEKTUPOBKW Ha BWSHWE 3apsaa no AaHHOMY npunoxeHuio. Ecnu koaddrumeHT 3aBucMMocTyv
MpockoKka Py NpeBblillaeT COOTBETCTBYIOWMWIA npeaen no Tabnuue C.1 nocne paspaga no MCO 16890-4, To dunkTp AB-
NAETCHA 3apsKeHHLIM M NPOCKOK W KNacc (unsTpa crnedyeT onpedennTb ¢ yYeTOM 3apsaa Matepuana no senuyuHe Py,
cornacHo C.3.8.

C.5 OokymeHTauus u mapkupoBka matepuanoB ansa HEPA- n ULPA-¢punsTpoB Ha oCHOBe 3apsAXeHHbIX
CUHTETUYECKNX BONOKOH

Ecnuv npockok B paspsaeHHOM COCTOSIHWM NPEBbILLAET MPOCKOK B 3aPSKEHHOM COCTOAHUK Gonee Yem Ha BENUYUHY
koadppuumenTa no Tabnuue C.1, To cnegyeT NpUMEHUTE Criegylolue NpasvMna B AOMNOMNHEHWE K yKaszaHHbIM B pasgene 10:

- YKa3blBaloT, 4To hUNETPYIOWKMA Matepmnan COAEpKUT 3apsiKeHHbIe CUHTETUYECKWE BOMOKHA COrMacHo AaHHOMY
MPUMNOXKEHUIO;

- B OAOKYMEHTaLMW 1 MapKUPOBKEe yKasblBakT NPOCKOK unu adhdoekTnBHocTe B Todke MPPS gng nonHocTeto pas-
pskeHHoro chuneTpoanemenTa (Py, unu £ = 100 — P ) cornacHo AaHHOMY NPUMOKEHMIO;

- B AOKYMEHTaLUMM U MapKUPOBKE YKa3bIBaOT KNAacchl (OUNETPOB MO 3HAYEHUAM NPOCKOKa, MONyYeHHBIM 415 NOonHOo-
CTblO paspsHKeHHOro UNLETPOINEMEHTa W MaTepvana;

- B Ka4ecTBe WHhopMauuv cneayeT OOMNOMNHWTENBHO yKadaTe 3deKTUBHOCTE B Touke MPPS HoBoro (3apsxeH-
HOro) MaTepuana, NocKonbKy aTa BenuymMHa AelCTBUTElNbHA TOMbKO A5 HOBOTO (3apsKeHHoro) matepuana. g dekTns-
HoCTe B Touke MPPS ans HoBoro (3apsbkeHHOro) (huneTpoaneMeHTa MOXeT BbiTh onpefeneHa no pesynstatam ucneita-
HWIA coBpaHHoro huneTpa No HacToAWweMy cTaHgapTy 6e3 nonpaeok.

Mpumep 1 — IgpgpbekmusHocmb 8 moyke MPPS paspsxeHHo20 Mamepuana pasHa 99,95 % coanacHo daH-
HOMY MPUIOXeHUO.

Qunemp umeem knacc MCO 35H coznacHo MCO 29463-1 u UCO 29463-5.

B daHHOM npumepe 3chghekmueHOCMb U KNacc (hunbmpa yKkazaHbi monbKo ONs pa3psxeHHo20 Mamepuarna.

Mpumep 2 — 3ghghekmusHocmb 8 moyke MPPS paspsxeHHo20 Mamepuasa pasHa 99,95 % coanacHo OaH-
HoMYy nipunoxeHuro. 3¢hgpekmusHocmb 6 moyke MPPS Hogoz2o 3apsixeHHo20 mMamepuana pasHa 99,995 % co-
anacHo MCO 29463-5.

Qunemp umeem knacc MCO 35H coanacHo MCO 29463-1 u UCO 29463-5.

B npumepe 2 npueedeHbl 0ga 3HavYeHus 3ghghekmueHocmu ¢hunbmpa Ons pPaspsKeHHo20 U ONsl 3apsiKeH-
HO20 Mamepuarsna, HO Knacc hunbmpa ece20a yKa3biearom moJibKo OA pa3pseHHo20 Mamepuana.
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Mpunoxenwne D
(cnpaBo4Hoe)

TpaguuuoHHbIe MeToAbl onpepeneHnn acgpgektneHocTu HEPA- u ULPA-chunsTpoB

D.1 MeTtogbl oGHapyxeHUA yTeyek

Weneitanna HEPA- n ULPA-UNETPOBR BLINOMHAKT € MOMOLLBIO pasfiMyHbIX METOAOB B pa3HbIX YacTAX CBETA.
HecmoTpsa Ha TO, YTO Lenbio BCcex MeTOO0B ABNAETCA onpefeneHve adhekTUBHOCTM (UNBTPOB, KaXabIA M3 HUX peluaeT
3Ty 3agady pasHbimu cnocobamu. KpaTkas xapaktepucTvka obblYHO MCNONb3yeMblX TPAaAVLMOHHBIX METOAOB NpUBEdeHa
B D.2 n D.3 B kavecTBe MHdopmaummn ans nons3osarens. [pu3HaHo, 4TO eCTb HEKOTOPbIE PEe3ynbTaThl B OTHOLUEHW 3K-
BWBaNeHTHOCTW MeXAy 3TUM U CTaHO4APTHBIM METOAAMM MO AaHHOMY CTaHAapTy, KOTopble Obinu NonyYeHsl B HEOONLLIOM
yucne uccrnedoBaHWin B pasHbix cTpaHax. OgHako He BbINo coenaHo HUKaKoro YTBemKAEHUS U He NogpasymMeBanoch, Y410
CYLLEeCTBYET 3KBMBANEHTHOCTL MEXAY 3TMMKW MeTodamMu W cTaHAapTHbIM MeTodoM. [MocKonbKy aTa 9KBUMBAMNEHTHOCTL He
yCTaHOBMNEHA NOBCEMECTHO, TAKWE YTBEPXKOEHWS HE NOAOEPKUBAKOTCS.

D.2 MeTtop oGHapyxeHUA yTeuekK ¢ nomolwbio DOP aspozonsa

OTOT mMeToq NpegycMaTpuBan Mcnonb30BaHWe a3apo3ons, obpasyolleroca npu koHgeHcauwmm napoe DOP, v do-
TOMEeTpa, onpegensoLwero yTedkd, U 6bin ocHOBHbIM MeTogoM ucneliTaHuid HEPA-cdunetpos B TedeHue 50 net. Meton
LIMpoKo m3BecTeH kak ropsaunii DOP-tect n 6ein yctaHoBneH crtaHgaptom CLUA Military standard 282. B atom Tecte
onpefenseTcs KoHUEHTpaumus asposonsa dhoToMeTpom Ao v nocne unstpa, a He BeAeTCs CYET OTAENbHbIX YacTud,. Mo
3TUM AaHHBIM onpefenseTcs addekTMBHOCTL uneTpa. OBblMHO pa3Mep YacTUL 3TOTO a3pO30ns COCTaBnAeT NPUMEpPHO
0,18 mkm (paamep no cpegHer macce paseH 0,3 MKm). Taknum obpazom, ang TunuyHblx HEPA-cbuneTpoB aToT pasmep
Bnnsok k Touke MPPS.

D.3 MeTtog ncnbiTaHUA HaTPUEBLIM NNaMeHeM

310 MeTo 6bin paszpaboraH B CoeanHeHHom KoponescTtee Gonee 50 net Hazag v NpoOoIbKaeT UCNonNb30BaThCA
B Kutae ansa ucneitaHuit HEPA- n ULPA-cuneTpoB 1 ouneTpoBansHbix matepuanos. lNpumeHseMblil meTto 1 obopydo-
BaHVE ABMNSIOTCH YCOBEPLUEHCTBOBAaHUEM NepBOHaYansHoro metoga. o aTomy Metogy, B OTNMYME OT CYETA YacTul Unu
npumMeHeHua hoToMeTpa, onpedensaoT o6LLYI0 MAacCOBYIO KOHLEHTPaLMID a3p030ns XNOpUCTOro HaTpUs CO CPEAHUM pas-
mepom 0,5 MKM No mMacce ¢ NOMOLLLI NnaMeHHoro potomeTpa. Metog nogpobHo onucaH B Kntaickom HauMoHanbHoOM
ctaHgapte GB/T 6165 v ctaHgapTe Benukobputadum BS 3928. 3dhdhekTUBHOCTL oMnbTpa onpedenstoT No KOHUEHTpauum
asposons Ao v nocne dunstpa.
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MpunoxeHne OA
(cnpaBo4Hoe)

CBe,EIEHIﬁ‘Iﬁ O COOTBETCTBUU CChINOYHbLIX MeXOYHapoAHbIX CTAaHAAPTOB HAUMUOHANbLHbLIM
U MeXrocygapCcTtBeHHbIM CTaHOapTam

Tabnuua OA.1

Ob0o3Ha4YeHne CChINOYHOro 0O6o3Ha4eHne 1 HaMMEeHOBaHWE COOTBETCTRYIOLLErO HaLMOHANLHOTO,
CTeneHb COOTBETCTBMSA
MeXOyHapogHoro ctaHgapTa MEXrocyaapcTBEHHOro cTaHaapTa

ISO 5167-1 MOD FOCT 8.586.1—2005 (MCO 5167-1:2003) «locynapcteeHHas
cuctema obecneyeHns eguHCTBA MamepeHuil. MamepeHne pac-
X0Oa W KOMWYEeCTBa KUOKOCTEW W ra3oB ¢ NOMOLLLK CTaHaapT-
HbIX CyXarwmx ycTporcTe. YacTe 1. MNpuHUMN meToda namepe-
HWiA 1 0BLWwmne TpeBoBaHWa»

ISO 16890-4 MOD [OCT P 70064.4—2022 (16890-4:2016) «PunbTpbl OYHUCTKM
Bo3ayxa oblero HasHaveHus. HYacTte 4. MeTo KOHOWUMOHUPO-
BaHWA N8 onpegeneHns MUHUManbHOM (pakUuMOHHON adhdek-
TUBHOCTW»

ISO 21501-4 IDT OCT P MUCO 21501-4—2012 «[ony4yeHve pacnpeneneHuns
Yyactuy no pasmepam. OnTuyeckMe METOObI OLEHKW OTAEMbHbIX
Yyactuy. YacTtb 4. CHeTYMKM YacTuy B BO3AYXe AN YACTbIX MO-
MeLleHnd, paboTarowme Ha NPMHUMNE paccedHns cBeTa

ISO 29463-1:2017 — =1

ISO 29463-2:2011 IDT [OCT P UCO 29463-2—2024 «BricokoaddeKTUBHEIE (PUNBTPbI
O4YMCTKM BO3Oyxa M UNLTpYylOLWMe MaTepuanel ANA yaaneHus
yacTtuy 13 Bo3gyxa. Yacte 2. MNonyyeHue asposonen, ucneita-
TerbHoe obopyaoBaHne, CTaTUCTUKA CHeTa HYacTuLy

ISO 29463-3 IDT [OCT P UCO 29463-3—2024 «BricokoadhdeKTUBHEIE (PUNBTPLI
O4YMCTKM BO3dyxa M UNLTPYIOWMe MaTepuansl AnA yaaneHus
YacTuy M3 Bodgyxa. Yacte 3. McnblTaHus NNocKoro puneTpyto-
wero Matepuana»

ISO 29463-4:2011 IDT OCT P UCO 29463-4—2024 «BbicokoaddeKTUBHbIE (PUNLTPbI
O4MCTKWM BO3dyxa M UNLTRYIOWME MaTepyansl ANA yaaneHus
YacTuy 13 Bosgyxa. Yacte 4. MeToq vcnblTaHUA (PUMBTPYHOLLIAX
3MNEeMEHTOB Ha yTeuky (MeTof CKaHMpPOBaHWS)»

* COOTBeTCTByIOLI.WII;I HaLMOHaneHbINA CTaHOapT OTCYTCTBYET. [o ero NMPUHATHUA pekoMeHOyeTCA UCNornb3oBate nepe-
BOA Ha pyCCKMﬁ A3blK JaHHOINo MexgyHapogHoro ctaHgapTra.

MpumevyaHune — B HacToAwer Tabnvue Mcnone30BaHO credytolwee ycnoBHoe obo3HavyeHue CTeNeHW COOTBET-
CTBWA CTaHOApPTOB:

- IDT — nOeHTWUYHbIA cTanOapT;

- MOD — moanduuvpoBaHHbIA CTaHOApPT.

1) B Poccuitckoin ®egepauum smecto MCO 29463:1 geitcteyeT FTOCT P 71176—2023, uaeHTnuHblin EH 1822-1:2019.
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ISO 14644-3, Cleanrooms and associated controlled environments — Part 3: Test methods
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