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FOCT P NCO 29463-2—2024

Mpeancnoeue

1 NMOATOTOBJIEH Obwepoccuinckon obecTBeHHON opraHM3aunein «Accouaunsa MHXeHEPOB No KOH-
Tponto MukposarpasHeHuin» (ACMHKOM) Ha ocHore cobcTBeHHOro nepeBofa Ha PYCCKUIA A3bIK CTaHZapTa,
yKa3aHHoro B nyHkTe 4

2 BHECEH TexHu4eckMm komuTeToM no ctaHpaptusaumm TK 184 «ObecnedyeHune MpoOMbILLNEHHOW
YUCTOThI»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perynuposaHuio 1 meTponoruun ot 15 maa 2024 r. Ne 605-cT

4 HacTtodwmin ctaHgapT MOEHTUYeH MexaoyHapogHomy ctangapty MCO 29463-2:2011 «Boicokoad-
deKkTUBHbIE (DUNETPLI M QUABTPYOLWWE MaTepuansl 4Na yaaneHus Yactuy u3 Bosgyxa. Yacte 2. [NonyveHne
asposonemn, ucneiTatensHoe o6opyaoBaHue u ctatucTuka cueta vactuyy (1ISO 29463-2:2011 «High-efficiency
filters and filter media for removing particles in air — Part 2: Aerosol production, measuring equipment and
particle-counting statistics», IDT).

MexgyHapogHbIi cTaHgapT paspabotaH TexHuyeckum komuteTom TK 142 «OBopyaoBaHue Ans O4HUCT-
K1 BO3Ayxa W Apyrux rasoBy» MexayHapogHow opraHmMsauun no ctaHgaptusavum (MCO).

Mpy NpMMEHEHMM HACTOSILLEro CTaHOapTa PEKOMEHAYETCA UCMOMNb30BaTh BMECTO CChINMOYHbLIX MEeXOy-
HapoAHbIX CTAHOAPTOB COOTBETCTBYHOLME UM HALMOHANbHLIE CTAHAAPTLI, CBEAEHUS O KOTOPLIX NPUBEAEHK! B
JononHuTensHoM npunoxeHun JA.

[ononHuTtenbHble NpUMeYaHus B TEKCTE CTaHOapTa, BblAeNeHHble KYPCUBOM, NpuBeaeHbl AN NosCHe-
HWA TEKCTa opurnHana

5 BBAMEH I'OCT P EH 1822-2—2012

lNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHoseHbl 8 cmambe 26 @edepanbHOz0 3aKoHa
om 29 uwoHA 2015 2. Ne 162-03 «O cmaHdapmu3sauyuu e Pocculickol ®@edepayuu». MHgopmayus ob us-
MeHEeHUSX K HacmosilemMy cmaHdapmy rnybrnukyemcs 6 exe200HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuie2o
eo0a) uHghopmayUoOHHOM ykazamene «HayuoHansHbie cmaHlapmbi», a oguyuanbHbIl MeKcm U3MeHeHUl
U rnonpasok — 8 eXeMecsYyHoOM UHOPMAayLOHHOM ykazamene «HayuoHnansHbie cmaHdapmel». B cnyvae
rnepecMompa (3amMeHbl) Uu OMMeHbl Hacmosauweao cmaHdapma coomeemcemeyrouee ysedomieHue bydem
onybnukosaHo 8 bnuxaluwieM 6biNyCcKe eXeMecsyYHo20 UHGOPMayuoHHO20 ykasamerns «HauyuoHanbHble
cmaHOapmsi». Coomsemcemayoujas UHgopmayus, yeedoMIeHUe U MeKCmbl pa3Mewalomcs makxe 8 UH-
ghopmayuoHHoU cucmeme obLezo nonk3oeaHus — Ha oguuuanbHoM calime @edepansHo20 azeHmcomea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu & cemu MHmepHem (www.rst.gov.ru)

© IS0, 201
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NnpoCcTpaHeH B Ka4vecTBe ocbmu,uaanoro n3gaHus tes pa3pewieHna dJe,qepaanoro dreHTCTBa no TexHu4de-
CKOMY perynmnpoeaHu N MeTponornn
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BeegeHue

CraHpaptel MCO 29463 (Bce yacTu) momnydeHbl u3 ctaHgaptoe EH 1822 (ece uvactu) ¢ pagom mame-
HEeHWI, OTpaXarLMX No3nLu cTpaH, He Bxoaawmx B EC. OHu cogepxart TpeboBaHus, pyHOaMeHTanbHbIe
NMPUHUWMbI UCMbITAHUA M MapKUPOBKM ANS BbICOKO3(MMEKTUBHBIX (PUNBTPOB OYMCTKM BO34yXa OT 4acTuy C
achhekTMBHOCTLIO OT 95 % 10 99,999995 %, koTOpble MOTYT UCMOMb30BaTLCA AN KnaccudukaLmm unsTpoB
B Uernom, n1bo no cornaleHnio Mexay NOCTaBLUUKOM U NoNb30BaTenem.

CraHpgaptel NCO 29463 (Bce yacTu) npegycMaTpuBaOT OUeHKY 3ekTUBHOCTU BCeX (DUIMLTPOBR Ha
OCHOBE CYETa YacTuL| C UCMONb30BaHMEM XUAKUX UK (KaK ansTepHaTuBa) TRepAbiX KOHTPOMbHBLIX aspo3onen,
UTO NO3BOMSET BLINONHATE CTAHAAPTHYHO Knaccuukaunio UNLTPOR Kak Mo MHTErpansHoW, Tak 1 No nokanb-
HOWM 2 hEeKTUBHOCTHU, YTO 0BLIYHO MOKPLIBAET BONLLUMHCTBO TPeboBaHMA B pasznuyHbIX 0BnacTax npumeHe-
Hus. Otnnane MCO 29463 (Bce YacTu) OT APYrMX HaUMOHaMNbHBIX CTaHAAPTOB 3aKmoyaeTca B MeTofgax onpe-
aeneHus nHTerpansHon adekTMBHOCTU. BmMecTo oueHKM apdeKTUBHOCTI M0 MacCcoBOW KOHLUEHTpauun UIn
06X KOHLEHTPaU WA 3TU METOAbLI OCHOBAHLI HA CYETe YacTuL, B ToUKe ¢ Hambonblwum npockokom (MPPS —
Most Particle Penetrating Size), koTopas Ana MUKPOCTEKNOBOMNOKHWUCTLIX (DUNETPOB COCTABNAET NPUMEPHO OT
0,12 go 0,25 mkM. 3TOT METOA Takke NMO3BOMNAET UCMbITLHIBATh CBEPXBLICOKO3MhdEKTUBHLIE DUNETPLI OYNCTKM
BO3/lyXa CO CBEPXHWU3KUM MPOCKOKOM, YTO He AOCTMranoch npu UCNonb30BaHUW MPEXHUX METOLOB KOHTPO-
N1 M3-3a UX HEeAOCTaTOYHOW YyBCTBUTENMbHOCTW. [ns MeMOpaHHbIX (DUNbLTPOB AEWCTBYET Opyroe npaBumo
(cm. MCO 29463-5:2011, npunoxeHue B). HecMoTpsi Ha To, 4TO He NPUBOAATCS SKBUBANEHTHbIE METOAbI UC-
NbITAHWA 3apSXKEHHbBIX (DUNBTPOB, NOPAA0OK 0bpalleHus ¢ 3Tumun unsTpamu npueeneHd B MCO 29463-5:2011,
npunoxeHue C. CneynanbHble TpeboBaHMS K METOO4AM UCMbITAHWA, X NEPUOANYHOCTU 1 BEAEHUK MPOTOKO-
TNOB MOryT ObiTb COrMacoBaHbl MeXAy NOCTaBLUMKOM U 3aka3zdukom. [ns dunbTpoB ¢ MeHbluel 3dekTme-
HOCTbIO (rpynna H) mMoryT npumMeHsATbCA ansTepHaTuMBHbIE MeToAbl UchbiTaHuin no MCO 29463-4:2011, npu-
noxeHue A, ¢ 3aKYeHreM crnelnanbHOro cornalleHmMs Mexay nocTaBLMKOM WM 3aKa3vyuKoM U TOMbKO Npu
YCIOBMWW yKa3aHWsl Ha 3TO B MapkupoBeke mnbTpa cornacHo MCO 29463-4:2011, npunoxeHue A.

Otnuumnem crangaptoe MCO 29463 (Bce 4acTu) OT Opyrux METOOOB SIBNSAETCH, Hanpumep, TO, 4TO
Opyrue MeToabl OCHOBaHbI HA onpegeneHun obLlei KOHUEeHTpauun aspo30rbHbIX YacTul, a He WHOWBUAY-
anbHbIX YacTul. Kpatkoe onucaHne 3TuxX METOOOB CO CChINKaMu Ha COOTBETCTBYHLLME CTAHAAPThl AAHO B
NCO 29463-5:2011, npunoxeHue A.

lMpumevaHue — B Pocculickot ®edepayuu deticmayem ¢ 1990-x 2odoe knaccughukayusi 8bicokoaghghek-
mugHbIX chunbmpos o4ucmku 8o3dyxa EPA, HEPA u ULPA (E10-E12, H13, H14, U15-U17), mak e kak u 8 Egpocorose.

HUCO 29463-1 ycmaHaenueaem omnuyaroUyrOCa 0m 3moeao Knaccugukauyuro hunbmpos, Ymo He MpPuHSImo Hu e
Eepone, Hu e Poccuu. B ceazu ¢ amum e Egpone npuHam cmaHOapm EH 1822-1:2019, udeHmuyHbIl nepesod Komopoao
esedeH 8 Poccuu 8 kadecmee NOCT P 71176—2023. @mo obecnedusaem ydobcmeo e pabome u eduHoe roHuMaHue
npouseodumenel ¢hunbmpos, MOHMAaXHbLIX opaaHu3ayul, ucneimamenell U nons3oeamerned.

Ob6nacme npumeHerus cmaH0apmos MICO 29463-2, MCO 29463-3, MCO 29463-4 u MCO 29463-5 oepaHuveHa
peuMyLecme8eHHO UCMbIMaHUsIMU (hunbmpoe Ux mpou3godumensmu.

B ¢8Aa3u ¢ amumM 8 HacmosAwem cmaHdapme coxpaHeHbl 0003Ha4YeHUs (huLMPOo8 8 COOMBEMCMEUU C opuauUHana-
mu. Tabnuuya conocmasneHus obo3HadyeHul npueederHa e FOCT P 71176—2023.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

BbICOKO3®PEKTUBHbLIE ®UNBbTPbI U PUNLTPYOWWE MATEPUATDbI
onAa YoANEHUA YACTUL U3 BO3OYXA

Yactb 2

nO.ﬂy‘-IEHVIe asposoneﬁ, UcnblTaTenbHoOE oﬁopy,u,osaHMe W CTaTUCTUKA cYeTa 4YacTuy

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

Oarta BeepgeHna — 2025—01—01

1 ObnacTtb NnpUMeHeHus

HacTosawmi ctaHgapT ycTaHasnvBaeT TpeboBaHUA K reHepUpPOBaHWID aspo3oren 1 060pyLoBaHNMID ANs
MCNbITaHWUIA BbICOKOA((EKTUBHBLIX (PUNBETPOB U PUNLTpYoWwmMx MaTtepuanos no MCO 29463-3, MCO 29463-4
n MCO 29463-5, a Takke JaeT CTaTUCTUYECKYID OCHOBY AMS c4eTa YacTul Npyv manom uucne obHapyxeH-
HbIX YacTuu. Ero npymeHeHne npegycMmoTpeHo coBMmecTHo ¢ MCO 29463-1, MCO 29463-3, MCO 29463-4 n
MCO 29463-5.

2 HopmaTtuBHbIE CChINKK

B HacToswwem cTaHgapTe MCNoNb30BaHbl HOPMATUBHbLIE CChIMKKM HA Cneaylolwne cTaHaapThl [Ans gatu-
POBaHHbIX CCbINOK MPUMEHSOT TONbKO YKa3aHHOE U3OaHWe CChINMOYHOro cTaHgapTta, ANA HedaTMpPOBaHHbIX —
nocriegHee u3gaHue (BKIOYaa BCe N3MEHEHNs)].

ISO 29463-1, High-efficiency filters and filter media for removing particles in air — Part 1: Classification,
performance, testing and marking (BeicokoaddpekTuBHbIE unbeTpel 04MCTKM Bo3gyxa EPA, HEPA n ULPA.
YacTb 1. Knaccudpmkayusl, MeTogbl CNbITAHWIA, MapKkupoBKa)

ISO 29463-3, High efficiency filters and filter media for removing particles in air — Part 3: Testing flat
sheet filter media (BoicokoadhdeKkTuBHbIE (DUNBTPLI OYUCTKK BO3AyXa W (hUNLTPYOLWNE MaTepuansl Ang yaa-
neHus YacTvy 13 Bo3ayxa. YacTb 3. McnbiTaHns Nnockoro (pMnbTpyoLLEero matepuana)

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 [BeicokoadpdekTrBHbIE DUNBTPLI
OYUCTKM BO3AYXa W hUNbTpyHLLME MaTepuansl AN yaaneHus 4acTvy u3 Bo3gyxa. Yacte 4. Metog ncnbeiTaHui
PUNBTPYIOLMX 3NEMEHTOB Ha yTeuKy (MeToq CKaHMpoBaHWs))

ISO 29463-5:2011", High efficiency filters and filter media for removing particles in air — Part 5: Test
method for filter element (BoicokoahekTBHbIE (PUNBTPLI CYMCTKM BO3OYXa WU (DUNBTPYIOLLME MaTepuans! gns
yAaneHusa Jactuy U3 Bo3gyxa. Yacte 5. MeTogbl ncnbiTaHuii ounsTpyOLWUX 3NeMeHTOB)

ISO 29464, Cleaning of air and other gases — Terminology (OuucTka Bo3gyxa v Apyrux rasoB. TepMu-
Homorus)

" 3ameHeH Ha ISO 29463-5:2022. OgHaKo Ans 0OHO3HAYHOMO COBMIaeHNs TpeboBaHMA HacTOALWEro ctaHaapTa,
BbIP&XXEHHOMO B AaTUPOBAHHOW CChINKE, PEKOMEHAYETCH UCMONb30BaTh TONMBKO YKA3aHHOE B 3TON CCbINMKE N3naHue.

MapaHune ochbuumnansHoe
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3 TepMUHbLI 1 onpeaeneHus

B HacTosIlLeM cTaHgapTe NpUMeHeHbl TepMUHbI U onpegenernua no MCO 29463-1, MCO 29464, a Takke
crnenywLWwmnin TEPMUH C COOTBETCTBYHOLLMM onpedeneHnem:

3.1 adpchekTuBHOCTBL cueTa (counting efficiency): OTHoWeHWe YKUcna YacTUL onpeaeneHHoro pasMme-
pa B aHanM3MpyemMom NoToke BO34yXa K YMCMy YacTuy B M3MepsaeMoM 06beMe 1M NOCYUTAHHbIX CHETYMKOM
4yacTuu,.

Mpumep — OmHouweHue Noy4YeHHOU KOHUeHmMpayuu K delicmeumeribHol KOHUeHmMpayuu a3po307is.

I pupmMmedHaHne — SCbeBKTHBHOCTb c4yeTa 3aBMCUT OT pasmMmepa 4acTul U CYLWeCTBEHHO CHUXaeTCA BBnuan
HKHETO Npenena OGHapy)KeHMFI CHEeT4YMKa 4acTtull.

4 Nony4yeHune asaposonen

MpW KOHTpOre (PUNbLTPOB B Ka4ecTBe 3TaNOHHOMO MeToOa KOHTPOMA crefyeT UCMNoMb30BaTh KOHTPOMb-
HbI a3P030Ib C XUAKMMK YacTuuamu no MCO 29463-1. B kadecTBe anbTepHaTUBHOIO MeToda ANA KOHTPOIS
NIoKanbHOW 3theKTUBHOCTK (TECT Ha NMPOCKOK) MOXeT OblTb MCMONb30BaH a3p030fb C TBEPAbIMM YacTULLaMMK
(PSL, cm. MICO 29463-4:2011, npunoxeHue E).

Mpw kOHTpoOrne cBepxBbICOKO3(heKTUBHLIX punsTpoB (MCO 65 U n BhilLe) cneayeT UCNonb30BaTk Me-
TOAbI FTEHEPUMPOBAHWA a3p030Mel ¢ BbICOKOW MPOUM3BOANTENBLHOCTLIO (OT 1010 go 1011 0‘1), yTobbI 06ECneYnTb
CTaTUCTUYECKU 3HAYUMMble JaHHble nocne unesTpa.

CnenyeT npeaycMoTpeTb BO3MOXHOCTb M3MEHEHUsi CpeHero guamerpa 4yacTuy aspo3onen nytem pe-
ryJIMpoOBaHWs NapaMeTpoB reHepaTopa adpo3ornei Tak, YTobel guameTp Obin paBeH Todke MPPS. KoHueHTpa-
UM U pacnpefeneHne pasMepoB 4acTul, reHEPUPYEMbBIX a3p0O30Mell JOIMKHBI OCTaBaThCsl HEUM3MEHHbLIMUA B
TeJYeHWe BCEro BPEMEHMW KOHTPOMS.

4.1 MaTtepuan aona nony4eHus aspo3onen

[nsa aTanoHHOro MeTo4a mMatepuarnom AfA reHepupoBaHWs adpo30rei ABMABTCS XUOKOCTb C 4aBneHu-
€M NapoB HAaCTOMbKO HA3KWUM MpW OAHHOW TeMnepaType BO3ayxa, 4T0 pa3mep nony4aeMbix Kanenek He name-
HAETCH 3HAYWUTENbHO M3-3a UCMAapeHUsi B TEHEHWE BPEMEHM KOHTPONSs (HECKOMbKMX CeKYHA).

K BO3MOXHbIM MaTepuanam OTHOCATCA:

- DEHS;

- PAO;

- napa®UHOBOE MaCIO HU3KOM BA3KOCTMW.

JaHHbIV NepeYeHb He ABMNAETCA UCYEPNbIBAOLLINM.

Hanbonee KpUTUYECKMMM CBOMCTBaMM MaTepuana ans reHepupoBaHnsa aspo3onei ABNAKTCA:

- MIHOEKC pedpakuunm;

- OaBrneHne Napos;

- NMNOTHOCT,

KOTOPbI€ HEe AOKHbI CIIMLIKOM OTIMHaTbCA OT 3HaYeHW, NPUBEOEHHbIX AN YKasaHHbIX TPEX MaTepuanos B
Tabnuue 1.

Mpn obpalleHnn ¢ 3ITUMK Matepuanami cnegyeT BbiNOMHSATL NPUHATLHIE CTaHgapTHele Mepbl Ge3onac-
HocTu paboTel B nabopaTtopun. 310 oBecnednBaeTcs NPUMEHEHWEM BbITSKHBIX CUCTEM W repMETUYHbIX Ans
aspo3onen CUCTEM BO3LYXOBOAOB Tak, YTobbl HE OONYCTUThL BObIXAHUA KOHTPOMbHOTO aspozons. Mpu Boz3-
HUKHOBEHUI COMHEHWIn creayeT pyKkoBOACTBOBATLCA TpeboeaHuaMu K BesonacHocTy paboTkl ¢ COOTBETCTRY-
OLWMMU MaTepuanamu.
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Tabnuua 1— lNapameTpbl MaTepranos AMs reHepupoBaHKsa asposonen npu Temnepatype 20 °C

DEHS PAQO? MapaduHoBoe macno
HavmeHosaHve .
HU3KOW BA3KOCTH
Buc-(2-atunrekcyn)oBbin MonuanedaoneduH Cwmech (Hanpumep,
achmp cebaumnHoBoOn (Hanpumep, CASP CAS 64742-46-7)
Xumuyeckoe obosHaqeHune
KMcnoTel (Hanpumep, 68649-12-7)
CAS 122-62-3)
HavmeHoBaHWe OuatunrekcuncebaumHat MonuanedaoneduH MapadvHoBoe macno
MnoTHoCTb, Kr/M® 912 800—820 (820°) 843
Touka nnaenexHus, K 225 ~ 280 259
Touka kunenus, K 529 650—780 (674°) 526
Touka BocrnameHeHus, K >473 445—500 453
[aeneHne napos npu
Temnepatype 293 K, kTl 1,9<0,1«MNa npu 423 K 0,1—0,13 <0,1
[uHaMunyeckan BAIKOCTb, 0,0031—0,0034 npu 373 K
5 070,022 po 0,024 0,014 ripu 313 K° 0,026
K””eMaT"‘“‘:;EfC” RRSDETE, — 3,8—4,2 npu 373 K 3,0—4,5 npu 313 K
1,450/650 1,4556¢ 1,466°
1,452/600
WHaexc pedpakumun/onuHa 1,4535/550
BOfHbI, HM 1,4545/500
1,4585/450
1,475/400

aMateHThl CLUA 5,059,349, 5,059,352 1 5,076,965 fatoT onvcaHue 1 orpaHu4eHne Ha ucrnons3oeaHue PAO ans
KoHTponsa dunstpoe. CeorcTBa matepuna PAO — no ctangaptam AnoHun JACA 37—2001 n MCO 14644-3.

b CAS, HoMep perMcTpaumn XMMUHECKMX COEOUHEHW XUMWUYECKUMM KOAAMM, M30aBAEMbLIMA AMEPUKAHCKIM
XMMUYECKUM OBLLECTBOM.

¢ Cneumndpmdeckum npumepom PAO aensetcs «Emery 3004».

WMcTounumk: Crosby, David W., Concentration produced by a Laskin nozzle generator, a comparison of substitute
materials and DOP, 215t DOE/NRC Nuclear Air Cleaning Conference.

4.2 Mony4yeHne MOHOOUCNEPCHBLIX aapo3onen

4.2.1 Metogbl KOHOEHCAUMKN

MpegnoyTuTensHBIMKU MeTogaMn reHepupoBaHUa MOHOOMCNEPCHbLIX a3po30nen ABMASITCA MeToAbl KOH-
OEeHcaLMK, Tak Kak YacTuubl (hOpMHUPYHOTCA KOHAEeHcauven M3 napoobpasHoro coctosaHusA. Cnegyet pasnu-
YaTb reTeporeHHy U roMOreHHY KOHOeHcauuio.

4.2.1.1 leTeporeHHasa KoHOeHcaLuMs

[Mpw reTeporeHHoOn KOHAEHCaLUWU Napbl KOHOEHCUPYIOTCH MPU OTHOCUTENBHO HU3KOM YPOBHE NepeHachl-
LWEeHWA Ha NOBEPXHOCTb O4YEeHb MarbiX 4acTuu, KOTOPbIE YXKe CYLIECTBYIOT, Ha Tak HasbiBaeMble Aapa KOHOeH-
cauuwn. PacnpegeneHve pasMmepoB NONy4aemMoro aspo3onsa UMeeT reoMeTpuyecKoe cTaH4apTHOe OTKIIOHEHWe
Mexay og = 1,051 g = 1,15.

K reHepaTopam asposornei, paboTatolum No NpUHUKMIY reTeporeHHoN KOHAEeHCALWMY M NPUrO4HLIM ATS
ucnbiTaHWi (OUNETPOB MO HACTOALEeMY CTaHOapTy, oTHocuTcs reHepaTtop Pananopt-BaiHwTok (Rapaport-
Weinstock) (pucyHok 1).

4.2.1.1.1 l'enepatop Pananopt-BanHwTok

MpumedvyaHne — Cm. pucyHok 1.

Cy6cTaHums asposons pacnbinaeTcs Yyepes hopcyHKy B Buae Ynctoin cybetaHumm unu B pacteope. lMo-
NY4YeHHbIA NONUANCIEePCHLIA aspo3orb UcNapseTcs NPy NPOXOXAEeHUM NoAorpeBaeMon CeKUMM CTeKNSIHHOM
Tpy6ku. Mpu 3TOM OCTaTKU SAEp 3arpsa3HeHUin MaTeprana coxpaHaTes.
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1 — cocyq C XKMOKOCTLIO; 2 — pacnbinutene; 3 — cekuus ncnapeHus; 4 — TepMocTar; 5 — cekums koHaeHcauuu

PucyHok 1 — Cxema reHepatopa asposonen Pananopt—BanHwToK

Mpy NpOXOXOEHWM CEeKUUU KOHOEeHcalMu cybcTaHumMs aapo3onei KOHAEHCUpyeTcs Ha 3Tu agpa ¢ 0b-
pasoBaHMeM MOHOAMCNEPCHOro aspo3ons (cM. Takke [1]).

CooTHoweHne cybcTaHLMM aspo30na U pacTBOpPMTENS NP CMELLMBaHWK OnpeaenseT pasMep 4YacTul
asposons. MNony4YeHHbIR B KOHLEe NpoLecca as3po3cb CoAepXUT NCMoNb30BaHHbIA pacTBOpUTENb (HanpyvMep,
nponaHon) B BuAe napa.

MHTeHCHMBHOCTL 0Bpa3oBaHus YacTul B reHepatope atoro Tuna gocturaet 109 ¢!, Ouametp vactuy
MOXeT M3MeHATbeA npumepHo oT 0,1 4o 1,5 Mkm.

4.2.1.2 loMmoreHHasa KoHgeHcauus

MpY BLICOKUX YPOBHAX NepeHachbILLeHWs NPONCXOAUT CNOHTaHHoe (hopMUpOBaHWE arnoMepartoB (CKO-
nneHui, KnacTepoB) MOMEKyn NapoB NPW OTCYTCTBUK SAep KoHAeHcauuW. DTy armomMepartsl pacTyT v obpazy-
0T YacTULbl pasMepoM B HECKONBKO HAHOMETPOB B AMaMeTpe (roMmoreHHasa KoHAaeHcauus). 3atem B pesyne-
TaTe KoarynsiuMm aTux 4acTul, obpasykoTcs bonee KpynHble YacTuubl. PacnpegeneHve 4actuvy no pasmepam B
nory4eHHOM a3po30rie NMEeeT CTaHAaPTHOE OTKMOHEeHMe 6, ~ 15 He3aBMCUMMO OT CpegHero pasMepa 4acTtuy u
MOXXET paccMaTpuBaTbCs TOMbKO Kak kBasumoHoaucnepcHoe. C Opyrol CTOPOHbI, MHTEHCMBHOCTL 0bpa3oBa-
HWA a3po3onei No aToMy MeTony MoXeT BbiTh Ha ABa nopsagka bonblue, YeMm NpW reTeporeHHON KOHAEeH ALK
(6onee 10" ¢ ).

Cxema reHepaTtopa aapo3oneil co cBOGOAHbIM pacnbiNeHMeM Mo 3TOMYy NPUHUWNY NoKas3aHa Ha pu-
CYHKe 2.
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a Asor.
b Asposons.

1—cocyn c DEHS; 2— Hacoc; 3— pacxofomep; 4 — ynsTpa3sykoBoW pacneinutens; 5 — TepMocTar; 6 — ucnaputensHas
Tpybka c NogorpeBoM U M3onauven; 7 — 3allWTHbIA NOTOK YMCTOro Bo3ayxa; 8 — popcyHka; 9 — cnedeHHaa MeTannuyeckasn
nnacTvHa; 10 — cekuus koarynsuuu

PucyHok 2 — Cxema reHepaTopa aspo3oneir co cBoboaHbIM pacrbineHneM

CybcTaHums aspos3oner NnogaeTcs HAcoCOM (C ONMpeferneHHbIM pacxonoM) K yNbTpasByKOBOMY pacribi-
nutento. OTHOCUTENbHO Bonbline reHepupyemble kannu (bonee 20 MkM) 3aTeM MCNapsATCHA B nogorpeeae-
Mol Tpybke. KOHLEHTpaLMa OCTaBLUMXCH S4ep HACcTONbKO Mana, 4To OHW He BNWAKT Ha NOCneayrLWnin npo-
Lecc roMoreHHon KkoHaeHcauun. NoToK ropavero asora, cogepalmnin nap, NpoxoauT 3ateM vepes opCyHKY
B XOIOOHbIA NaMUHapPHLIA NOTOK 3aLMTHOrO Bo3ayxa. TypOyneHTHOe NepeMellMBaHWe pacnbingeMoro maTe-
puana ¢ XonogHbIM BO34YXOM NMPUBOAWT K MEPEHACKILLEHUI0, He0OX0OUMOMY ANS TOMOreHHOM KOHOEeHCaUNW.
MameHeHWe pa3amMepoB M KOHUEHTpPaLUMW YacTWL MOXKeT BbiTh BbIMOMHEHO NYTEM PErynvpoBaHust pacxona no-
TOKa aapo3ornbHoi cybetaHuun (DEHS), azota 1 3alwinTHOro Bo3ayxa.

4.2.2 Knaccudnkauma pasmepoB 4acTuy

Wcnonbays guddepeHumanbHblii aHanM3aTop MOABMXKHOCTM (cM. 5.3), MOXHO oTOenaTh dpakuuw ¢
NoyYTW OOMHAKOBOW 3MEKTPUYECKON MOABMXHOCTBK OT MonuaucnepcHoro asposons (cm. Tawkke [2]). B pe-
3ynerate aTu YacTuUbl UMelT OAMHAKOBLIM 3MEKTPUYECKUIA 3apad, ppakuua xapakrepusyeTcsl oguHaKoBOK
NOABWXHOCTBIO W ABNsieTcAa MoHogucnepcHon. MNpun HeobxoaumocTu YacTuubl 6onbLIMX pa3mepoB, KOTopble
MMEIOT pasHble 3apsafbl U TAKYH e 3NeKTPUYECKY NoAgBUXHOCTbL, YTO W 4acTulbl C OQMHAKOBbLIM 3apaaoM,
OOMKHBI ObITh YaaneHsl U3 BXOOALLEro NONMANCNEPCHOIO aspo30sa COOTBETCTBYOLW MM MeTogoM. [ocKonbKy
J0NSA 4acTuL, C OAWHAKOBLIM 3apsaoM B MpefcTaBnsiolleM UHTepec AvMana3oHe pasMmepoB MeHee 10 %, 13
KOTOpPOTo BbIOMpaeTcsa TOMNBKO Y3Kasi Moroca pa3MepoB, CHETHAS KOHLIEHTpaLMa MOHOOWCNEPCHOrO a3po3ons
Ha BbIXoAe OydeT MeHblle, YeM KOHLEHTpaumus Ha Bxoae, npumepHo B 100 pa3. CnegoBaTtensHo, 3TOT MeToq
NoNy4YeHUss MOHOOMWCMEPCHBIX a3p030Nneir NpUrogeH TonbKo Ana onpegeneHus gpakumoHHon 3adhdeKTUBHOCTH
cunsTpoBaneHoro matepuana (cm. MCO 29463-3).
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CteneHb MOHOAUCNEePCHOCTW a3p03054, nony4aemMoro aTum MetoomM, MOXeT ObITe ONMcaHa cTaHgapT-
HbIM reomMmeTpu4eCKnMM OTKITOHeHneEM Gg<1,1. O,D,HaKO Ha NpakTuKe napamMeTpbl 4aCTOo M3MEeHAKTCH, 4TObbI
YBENMUYNTb KOHLUEHTPAUWIO YacTul 3a cHeT Sonblero CTaHOapTHOIO OTKITOHEHUA.

4.3 Mony4yeHne NonNMAUCNEPCHbIX aspo3onen

MonuaucnepcHble XuaKne asapo3onu, Kak NpaBumno, Nony4alT pacnbiNeHMeM aapo3onbHoi cybeTaHumm
yepes OBONHYI (DOPCYHKY C MCMONb30BaHWeM CxXaToro Bo3gyxa. Haxogswmines ganee MHepUMOHHLIN cena-
patop B opMe MnacTUH-OTBOWHMKOB MNN LMKITOHHbIA CenapaTop ChyXUT Ans ocaxneHusa 6onee KpynHbIX
YyacTul, U YMeHbLUEHUA JuanasoHa pacnpegeneHuns paamepor. CTaHOapTHOE reoMeTpuyYeckoe OTKIMOHEHUE
nony4yaemoro pacnpegeneHusa Haxogutca mexay 1,6 n 2,5. Paamep yactul MOXeT OOBOOWUTLCH 00 MarblX
3HaYeHU NyTeEM M3mMmeHeHusa paboyero gaeneHus B popcyHke. bonbluee M3MeHeHMe pazMepa YacTuL obbly-
HO OOCTWraeTcs pacTBOPEHWEM a3po30nen B NeTyvYeM pacTtBopuTene (Hanpumep, nponadone) 4o pachnbine-
HusA. [Npy ncnapeHny pacTBOPUTENS OCTaKTCA YacTUlbl pasMepamMn, onpegensemMsIMi COOTHOLLIEHNEM a3po-
30MbHOW cyBCcTaHUMK K pacTBOpUTENIO.

MoXHO OTHOCWTENbHO ferko yBenuuuTb WMHTEHCUMBHOCTb MOMyYeHUs 4YacTul, WCMOomb3ysd HECKOIbKO
CTpy#W napannenksHo.

MakcumansHas MHTEHCMBHOCTbL MNOMYyYeHWs YacTul, C NOMOLLLI 04HOW hOPCYHKK cocTasnaeTt 5-1 0101,

Mpumevyanmne — OnucaHne TUNOBOIO CTRYMHOrO pacnblNMATENA AaHo, Hanpumep, B [3].

Mpw nonyyeHun Boree BbICOKOR KOHUEeHTpauun asposons no MCO 29463-5 pekoMeHAYEeTCA NPUMEHSITb
reHepaTtopbl aspo30nen ¢ pacneinureneM JlackuHa.

4.3.1 NeHepaTOop NoNMAUCNEePCHbLIX a3po3onen ¢ pacnbinuTenem JlacknHa

leHepaTop a3pozoneln ¢ pacnbinuTenem JlackuHa ucnonb3yeT QOPCYHKY ANS MNoNyYeHus nonuaucnepce-
HOro aspo3ons u3 xuakocTu, Takol kak DOP, DEHS unu PAO ¢ npumMeHeHueM cxaToro rasa (cm. Takxke [4]).
leHepaTop gaeT a3po3oMk CO CPpefHUM auamMeTpoM no macce npumepHo 0,45 MKM 1 reoMeTpuyeckum gua-
MEeTpPOM Mo paccenBaHuio ceeTa npumepHo 0,72 mkM. PacnpegeneHne cpedHero pasmepa Kanenek no pac-
CeMBaHWK CBETA NoKa3aHOo Ha pucyHke 3 (cMm. Takke [4]).

4.3.2 PacnbinuTtens JlackuHa — npoBepKa 3HA4YeHUI NMPU HU3KOM gaBneHuun

MoapobHoe onucaHue npusegeHo B IEST RP CCO013. MNpu onpegeneHnn OeUCTBUTENBHbLIX XapakTepu-
CTUK a3po30ns B MUKpOrpaMmMax Ha NuTp, Nomy4aemMoro oT Kaxaow dopcyHku JlackuHa OononHUTENBHO Npu-
MEHST rpaBuMeTpudecknin metoq otbopa npob.

4.4 HenTpanusauusa aapo3onen

Mockonbky aheKTUBHOCTL yaepXaHusa unbTpamMmu 3apsKeHHbIX YacTuL, Bbille, YEM HE3aPSKEHHbIX,
OIS KOHTpons (bUNLTPOB CredyeT UCMONbL30BaTk 3NEKTPUYECcKU HelTpanbHble YacTuubl. [Nog HelTpanbHbIM
3apsAgoM 0ObIMHO MOHUMAaETCa CTalUWOHAapHOe paBHOBECUe, JOCTUraeMoe, KOr4a K 3apsiKeHHbIM a3po30fib-
HbIM YacTuuam gobaBnseTca JOCTAaTOMHOE YNCMO MOMOXUTENBHLIX U OTpULUATENbHBIX MOHOB ra3oB. OBbIYHO
OIS 3TOro ra3-HOCUTEMNb a3po30Ms MOHW3WPYETCH PaguoaKTUBHLIM U3MNYYEHWEM UMM KOPOHHbLIM paspsgom.
OcTaTo4HBIM 2apsA0M B a3pozofie Mnocre 3TOW HeWTpanuiauuM, UMELWUM Manylo BenUYMHY, MOXHO npe-
Hebpeyb Ona uenen dunsTpaumu.

A3p0o30nbHble YacTHLbl CTAHOBATCA 3MEKTPUYECKM 3apPSDKEHHBIMU, €CMU MPY UX MOMYYeHUU, HaNpUMep
npu pacnsineHun, obpaayerca 3apsag. 3To NPOUCXOAUT MPU pacnbiNeHUM NOMAPHLIX XUAKOCTEN, HAaNpUMep
BOObL! UMK B MeHbLUEeR cTeneHu nponaHona. MNpu nonyyeHun yncteix DEHS unu DOP obpazyoTtca oTHoCK-
TenbHO HKM3KNe 3apsabl. B npoueccax koHgeHcauny 6e3 npegBapuTenbHOrO pacnbineHus obpasytoTca dakTu-
YECKN He3apsKeHHble a3po30IK, KOTOpble He NoANnexXaTt pacnblfeHu 0.

[ns Toro 41066l 06ECNeYnTb HENTPaNM3aLMio a3po30rien C BbLICOKON KOHLEHTPaLMen, KOTOpble UCMOob-
3yl0TCA AN KOHTpons oMnbTPoB, HEOBXOAMMO B HEWTpanuaaTtopax obecneuynBaTe 4OCTATOYHO BLICOKYH KOH-
LleHTpauun NOHOB. A3p030NnK OOMKHBI TAKXKE HAaXOAUTLCS B MOHU3MPOBaHHOW aTMocdepe B TedeHWe ocTa-
TOYHO Jonroro nepuoga (cMm. Takke [5]).
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a MpumepHo Ha 12,7 MM (1/2 awiima) BellWe AHA pe3epByapa ¢ pacnbinAeMOoi KUOKOCTLIO.
b WNamensemas anvHa ons MOHTaxa.

¢ Oonycku £0,05 MM Ha pasmepbl OTBEPCTUIA.

d Nonycku +0,51 MM Ha ocTanbHLIE pa3Mepbi.

1 — natyHHas Tpybka HapyxHbIM guametpom 9,5 mm (3/8 Aroiima) u TonwmHon cterku 1,7 mm (0,065 arorima); 2— naTyHHbIR
XOMYT HapyxHbiM gnameTpom 15,9 mm (5/8 gworima), npunasHHeIi cepebpom Kk Tpybke; 3 — paguanbHble OTBEPCTUA
awvametpom 1 mm (0,4 gronma), nog yrnom 1,6 paguan (90°) apyr ot gpyra, BepxHWI Kpal OTBEPCTUA NOYMTKU Kacaercs
HWXHEN YacTK xomyTa (4 oTBepcTud); 4 — naTyHHas npobka — narvika cepebpom Ha mecTe (C MoMHbLIM NPOHUKaHWeM);
5 — npoponeHble oTBepcTUs guamerpom 2 mm (0,08 goima) pagom ¢ pagvansHeIMy OTBEPCTUAMK B TpyOke (4 oTBEpcTHA)

PucyHok 3 — Cxema pacnbinutens JlackuHa (cm. [4])
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4.5 MuHUManbHble TeXHUYeCKNe TpeGoBaHWUA ONA reHepaTopoB a3po3onei

YcTtaHoBneHbl cnegyowmne TpeboBaHus:
a) reHepartopbl 4na KOHTpons UNbTpyLEro MaTepuana:

1) UHTEHCMBHOCTL Nony4eHus yacTtuy ot 108 go 108 ¢ 7;

2) perynvupoBaHue guamMmeTpa 4actuy B AvanasoHe ot 0,04 go 1,0 Mkm;
b) reHepaTopbl 4NA KOHTPONS MUBTPYIOLLKNX 9NIEMEHTOB:

1) MHTEHCMBHOCTb MOMY4YEeHWA YacTuy, oT 108 no 10M c‘1;

2) perynupoBaHve gunameTtpa Yactuy B AnanasoHe ot 0,08 go 1,0 mkm.

4.6 Mpu4nHBLI OWINBOK

[HaeneHue raza, nogaBaemoro Ha reHeparTop aspo3onei (C}KaTblﬁ BO3OYX, a30T), AOJIKHO ObITb NOCTOSAH-
HbiM. [ogaBaeMbli ra3 He OOITKEH COAepXaTb YacTuL, M UMEeTb LOCTaTO4YHO HU3KYH BI1aXXHOCTb.

G)OpcyH}(M pacneinuTenemn MOTyT NOCTENEeHHO 3aCOopATbCA, 4TO NPUBOAUT K HE3aMETHbIM N3MEeHEeHWAM
XapaKTepuCTUK pacnbineHuns.

KoHOeHCaunoHHbIe reHepaTop.l HYYBCTBUTEIbHbLI K U3BMEHEHUAM TeMnepaTypbl N0 XO4Y TpakTa KOHOEH-
cauun. JTa YYBCTBWUTEIIbHOCTb MOXET YBENMNYMBATLCA, HAanpumMep, nNnpn CKBO3HAKaXx. Cy6CTaHLlMI/1 aspo3sonemu,
KOTOpble NOABEPratTCA BO3OENCTBUIO BbICOKMX TeMneparyp B TedeHWe OJNIMTENbHOIO BpEMEHN K hr3nyeckne
M XMMUWYECKNE CBOMCTBA KOTOPbIX MOTYT UBMEHATLCA, NoANneXart 3aMeHe C YCTaHOBHEHHOVE nepnogn4HoOCTbIO.

4.7 TexHu4ecKoe ob6CNy}XKMBaHUE U KOHTPOIb

FeHepaTopbl asposonen nognexar nnaHoBoOMY TeXHU4YeCKoMYy DﬁCﬂy}KMBaHVﬂO B COOTBETCTBUU C WH-
CTPYKUMAMU Npou3BoanTens.

Cneﬂ,yeT npeoycMatpuBaTh CpencTBa KOHTPOIA pacnpeneneHnd paamepos 4acTul U MNOCTOAHCTBA CKO-
POCTHK nony4yeHUA a3po30nA cornacHo pasgeny 5 C NepUognYHOCTbLIO, yKa3aHHOF‘I B pasgene 6.

5 KoHTponbHbIe Nnpubopbl

5.1 ONTUYEeCKUN cYeTHYMK YacTuL

5.1.1 MpuHUMN gencTBUA

B onTu4eckom cHeTYMKe YacTuL, YacTULbl NPOXOAAT NOCneaoBaTenbHO Yepes3 UHTEHCMBHO OCBEeLlaeMbIi
M3MepUTENbHbIN 06beM. [Npy NpoxXoXKaeHUn Yepes U3MepUTernbHbIA 00beM YacTulbl paccenBaloT CBET, KOTO-
pblA HanpaensieTcs Ha (OTONPUEMHMK MO 3aAaHHbIM NPOCTPAHCTBEHHLIM yroM 1 npeobpasyeTtca B anek-
TpyYYeckuin umnynec. BenuuuHa atoro uMnynsca no3BonsieT NPOBeCcTM COMOCTaBMeHWe C pa3MepoM YacTul,
a YnCro MMNYNbLCOB B e4MHULY BPEMEHU — C KOHUEHTpAaLKWen YacTul, B aHanu3npyemom obbeme Bo3gyxa.

Mpumep obLen cxeMbl ONTUYECKOTO CYeTYMKA YacTUL, C NasepHbIM UCTOYHUKOM CBEeTa NoKasaH Ha pu-
CyHkKe 4.
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4 3allUTHBIR NOTOK YACTOrO BO3AYyXa.

1 — Q3TanoHHbI AeTexkTop;, 2 — 3epkano nasepa; 3 — renwi-HeoHoBbld nasep; 4 — OpPHCTEPOBCKOE OKHO;
5 — ynnoTHUTENbHOE KOMNbLO; 6 — acepr4eckne NuH3bl; 7 — oToNnpuemMHuK; 8 — Bbixod aspo3ons; 9 — napabonuyeckoe
3epkano; 70 — Bxop aspo3onsd; 11 — Hacagka ons asposons

PHC){HOK 4 — I'Ipmmep CXEMbl ONTMHECKOIo CHETHYMKa 4aCThL,

5.1.2 MMHUManNbHbIE TeXHUYeCcKue TpeboBaHUA

MpeowaBnswTca cnegyowmne TpeboBaHus:

a) oNTMYEecKMe CHETUYMKNM YacTuL, OoMmKHbI cooTBeTcTBOBaTL MCO 21501-1 n/nnu MCO 21501-4;

b) ananasoH pasmepos 4actuy;: ot 0,1 go 2,0 mkm (npu acppbekTuBHoCTM cyeta 50 %), HaNM4KMe Kak Mmu-
HMUMYM OOHOTO KaHana pa3mepom meHee Touku MPPS vcnbiTyemoro cdounstpa; npeanovyTUTensHO pasmepom,
paBHbIM MONOBUHE 3HaYeHna MPPS;

C) MMHMManeHOE YUCOo KnaccoB Nno pasmepam vactuy mexay 0,1 n 0,3 mMkm:

1) NATE KNaccoB Ansi KOHTPONs (UNLTPYIOLLEro MaTepuana;

2) oBa Knacca Ansa KoHTponsa ounbTpyHLLMX anemMeHToB. C NpakTU4ecKon TOYKM 3peHnUst 3TUM Tpe-
foBaHMAM MOryT yOOBMeTBOpPATL AManas3oHbl kaHanos oT 0,1 go 0,2 n ot 0,2 go 0,3 MHOrMX KOMMEpYeCcKnx
CYETUYMKOB YacTuL;

d) YMCcro perncTprvpyemMbiX YacTul NPy HYNMeBOM CHeTe — MeHee OfHOWM YacTULbl B MUHYTY.

5.1.3 UcToYHMKKM M Npegenbl oWnUB0oK

OnTUYEeCcKUA CHETUYMK YacTuWL onpefenseT paaMmep YacTulbl KaK SKBUBANEHTHbIA AMaMeTp, NonyYeHHbIA
no paccestHHOMY CBeTy (CM. Takke [7]), KOTOpbIA 3aBUCUT He TOMNbKO OT reOMEeTPUYECKOro pasMmepa 4YacTulbl,
HO 1 OT DOPMbI U ONTUYECKNX CBOMCTB MaTtepuarnoB 4YacTulbl. XapakTep 37Ol 3aBMCUMOCTU U3MEHAEeTCcsa AN
pasnUYHbIX KOHCTPYKUWA CYETYMKOB YacTul. PeaynsTaTel M3MepeHWA ABYMS pPasHbIMU CHETYMKaMK YacTuu
MOXHOC CpaBHMBATh TOMbLKO B Cry4Yae, ecnv oHW KannbpoBaHbl ANa paccMaTpuBaeMoro Matepuvana 4actul.

Ecnu KoHUeHTpaumMsa YacTuy, CrMLLKOM BbiCOKa, TO MMeeT MecTo Ownbka coBnageHus. 3TO 03Hayaer,
YTO HECKOMbKO 4acTyl nonagarT B M3MepuTerbHbiA 06bemM OQHOBPEMEHHO W BOCMPUMHMMAKTCH Kak oaHa
yactuua c 6onbwvm pazmepom. [ns Toro 4Tobbl He 4ONYCTUTL NPEBbLILEHNA MaKCKMManbHOW KOHLEHTpaLumK,
YCTaHOBMEHHOW NpOM3BOaMTENEM, CredyeT NCNoNb30BaTh CUCTEMBbI pa3basneHus (cm. 5.5). MakcuMmanbHas
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KOHLIeHTPaUWs ONA KOHKPETHOro cHeTYMKa YacTul MoXeT BbiTe onpegeneHa nyTeM reHepupoBaHus aspo3ors
C MOCTOAHHOW WHTEHCWMBHOCTBIO B 3a4aHHbI 0bbeM Bozdyxa. KoHueHTpauus YacTuy, JormkHa ObiTh Takow,
4TOBbI YACNO YacTuL cocTaensano npuMmepHo ot 20 000 go 30 000 B MMHYTY B U3BECTHOM obbemMe BO3gyxa.
Mocne Toro, Kak KoOHUeHTpauus onpefeneHa, cneayet NoAAEpXUBaTL TY e MHTEHCMBHOCTL reHepUpoBaHKS,
HO CHM3UTbL obbem Bo3ayxa. HoBylo Bonee BbICOKYIO M3MEpPEeHHYHO KOHLeHTpauuio criedyeT cpaBHUTE C pac-
YETHOW, UCMONb3YA ypaBHEHWEe

C."V,=Cp - Vi (1)
rae C, — pacyeTHas KOHLEeHTpauus;
V. — pacyeTHbli obbewm;
C,,, — V3MepeHHasi KOHLeHTpauus;

V,,, — n3aMepeHHbIn 06beM.

Ecnu uaMepeHHbIN U pacyeTHbIi 06beMbI COOTBETCTBYHOT APYT APYry, TO cneayeT NOBTOPUTE Npolenypy
npw HOBOM, MeHLLLEeM obbeMe (pacxode) Bo3ayxa. OTOT NpoLEece NPOoA0IKAOT 40 TEX NOP, NOKa M3MepeHHas
KOHUEHTpauusa He cTaHeT paBHon 95 % OT BbIMMCNEHHOW KOHLEHTpauWu. 3To ByaeT MakCcMManbHOW KOHLEH-
Tpauuen a3po3ons, KOTOPYH MOXHO ONpefensaTh CHETYMKOM 4acTul, ¢ olwnbkon coBnageHuns <5 %.

Pacxogomep cueTymka YacTuy cnegyet kanmbpoBaTth ¢ MCNonb30BaHWEM NPOCNeXMBaeMoro ctaHaapTa.

5.1.4 TexHu4yeckoe obcnyXMBaHWe U KOHTpPONb

OnTuyeckne CYETUUKN YacTUL, crnedyeT perynspHo obcny>KMBaTbk U KOHTPONUPOBATL KBANUULIMpOBaH-
HbIM nNepcoHanom. B 3Tn paboTkl BXOAUT Takke KanubpoBKa ¢ MCNoNb3oBaHWeM aspo3sonen PSL (nonuctupe-
HOBbIW NaTekc).

KoHTponb npaBunbHOCTK paboThl NoNbL30BaTENEM OOIBKEH BKNKOYaTL NPOBEPKY pacxoda, a Takke pery-
NAPHYI0 NPOBEPKY HYNEBOro cyeTa ¢ nomoLlbo dunstpa knacca MCO 35 nnu Beile Ha BXoge.

Ecnv ncnonb3yoT HECKOMBKO CYETYMKOB YacTuL, JONONHUTENLHYH MPOBEPKY MOXHO NPOBOAUTL MYTEM
CpaBHEHUNA U3MEPEHUIA KOHTPONBHOIO a3p030n4.

5.1.5 Kanubpogka

Kak npaBuno, onTM4eckne CHeTHYMKN HacTUL, KanmbpyoT ¢ NOMOLLbI NaTekcHblx Yactuy PSL (cMm. Take
[8] u [9]). OonyckaeTca kanubpoBKka C NOMOLLBI OPYrX, OBbIYHO XWOKUX a3p030NbHbIX MaTepuanos (Hanpu-
Mep, DEHS), ucnonbays aspo3onbHblil reHepaTop ¢ BMbpupylownm otBepctvem (cm. Takke [10]) unm Heza-
BUCUMbIM 0BOpyaOBaHMEM ANS ONpefeneHns pa3Mepa aspo30NbHbIX YacTul,.

Onsa onpegenenusa achekTUBHOCTU cyeTa HeobxoaMMbl MOHOOMCNEPCHLIE a3pP030MNN C U3BECTHON KOH-
LeHTpauunen (Hanpumep, ¢ NomMowblo AUddepeHLMansHOro aHanu3aTopa MOABMXHOCTM U a3p030MbLHOro
3MEeKTPOMeTpa MMM CHeTYMKa saep KoHOeHcauuu). OTo BO3MOXKHO TOMbBKO B XOpoLwwo 060pynoBaHHbIX aspo-
30MbHbIX NabopaTopusx (cMm. Tawke [2]).

B kavecTBe anbTepHATMBHOIO MeTOoAa KOHTponsa 3(EeKTUBHOCTM CHETA MOXKET CMY>XWTb CPaBHUTEIb-
HbIW KOHTPONb NaTekcHbIMY aspo3onamu PSL ¢ ucnonb3oBaHvemM gpyroro onTUYECKOro cyeTyuka yactuu. MNo-
CcKONbKY 3 EeKTUBHOCTL CYETA 3aBUCUT OT pasMepa 4YacTul W pe3ko cHUxaeTcs BOnuMan Hu3lwero npegena
onpefeneHns cYeTUMKa YacTUL, HIDKHUA MOPOr CYETYMKA CPABHEHUS OOIMKEH ObiTh CYLLIECTBEHHO HUXKE, YEM
Kannbpyemoro cHeT4mKa.

5.2 CyeTuunk sgep KOHOeHcauum

5.2.1 MpuHUMN gerucTBUA

Cuetuukm soep koHgeHcauum CPC npegHasHadeHbl 4Ns 4acTul, KOTOPbIE CIIMLLKOM Marnbl AN NPAMOro
ONTUYECKOro M3MepeHus. B aTux cHeTumnkax yactuubl YBENMYMBAIOTCA 3a CYeT KOHAeHcauun napos 4o name-
peHWA pacCcestHHOro cBeTa UNu 3atyxaHusa ceeta. KoHueHTpauusa nony4eHHbIX Kanenb onpeaensieTcs CHeTom
nnu oTOMETPUYECKUM METOOOM, HO MPWU UCMNOMNb30BaHUW MOcMNeaHero MeToaa AaHHble O NepBoHavanbHbIX
pasmepax YyacTuL, TepsaTcs.

MepeHacekiweHve, TpebyemMoe ONA KOHAEHCALWW NapoB, MOXET ObiTb BEINOMHEHO ANS CHETYUKOB a4ep
KOHOEHCaLMW C HEMPepPLIBHLIM NMOTOKOM ABYMS cnocobamu.

Mpw nepeomM cnocobe aapoz3onk cHavana HackllaeTca napamu Npu TeMneparype, Npeebiwatnwen Tem-
nepaTypy OKpy>XawLlen cpeabl, U 3aTeM OXIaXK4aeTcs 3a CHET KOHTaKTa G XONo4HOW CTeHKOW Tpybku (BHeLwu-
Hee oxnaxaeHue, cMm. Tawke [11]). CTpykTypa 3TOro ycTpoicTBa nokasaHa Ha pucyHke 5. MNoTok aspo3sons
cHavana npoxoauT Yyepes TpybKy, B KOTOPOW OH HackllaeTca napamu ByTaHona, a 3ateM vepe3 TpyDbKy KoH-
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JeHcauuun, B KOTOPOW OH oxnaxgaetcs. [lonyveHHble Kannu permncTpupyroTest oToAeTEKTOPOM PaccesiHHOro
cBeTa.

Mpw BTOpOM cnocobe aspo3onb, MMEKLNA TeMNepaTypy OKPYXKakoLlero Bo3ayxa, cMmellmBaeTcs ¢ bo-
nee TennbiMU, He COAEpPXalLMMUN YacTUL, NapamMu, HachklLLaLW MMy NOTOK Bo3ayxa. CmellnBaHMe NPpUBOAUT K
nepeHacbIlWeHU U KoHaeHcaumu (cMm. Takke [12]). 3TOT npuHUUMN nokasaH Ha pucyHke 6. B naHHoM cnydae
a3po30sib HanpaBnAeTca HeNoCPeACTBEHHO B CMELUMBaloLW Yo POPCYHKY KpaTtyavwum nytem. Kannuv nponu-

NEeHITIMKONA, KOTOpbIe 06pa3y+0Tcs| BOONb CeKUuMWn KoHAeHCauun, NOBTOPHO perucTpupyroT CbOTOJ:I,E.‘TEKTOpOM
pacCceAHHOro ceeTa.
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1 — BxoA aspo3ons; 2 — KoHAeHcauuoHHasa Tpybka; 3 — Tepmousonauus; 4 — nasepHbld guod; 5 — cucTemMa nuH3;

6 — BbIXxo4 asposonen; 7 — dhopcyHka; 8 — cporogetektop; 9 — aHanorosbll curHan; 70 — UWGPOBON CUrHan;

11 — anemeHT [lenbTbe; 12 — paguatop Ans oteofja Tenna (ceobogHas koHBekums); 13 — Tpybka HackiWeHus
1 pe3epeyap CO CMUPTOM

PucyHok 5 — Cxema cyHeTyMKa sgep KOHAeHcauMK ¢ MCMNob30BaHUEM BHELLHETD OXNaXaeHus
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1 — Bxof aspo3sons; 2 — nasepHblil guoa; 3 — anadpparma; 4 — cotogetekTop; 5 — okycupytoulasa nuHza; 6 — cekuus
KoHAeHcaumu; 7 — cMmelumsatowan popcyHka; 8 — BBoA Napos

PHCYHOK 6 — Cxema cyeT4mKa AQep KoHgeHcauun ¢ Mcnonb3oBaHWEM NMpUHLUKMNA CMEeLWnBaHNA

5.2.2 MMHMManbHbIe TeXHU4Yeckue TpeboBaHUA

MpeobABnATCA cneaywolne TpeboBaHus:

- ouanasoH pasamepos YacTtuu: oT 50 HM go 0,8 mkm (ana 100 %-Hon acbheKTUBHOCTH cyeTa);

- YACNO PerucTpupyemblx YacTul, Npu HyNneBom cyeTe — MeHee OfHOW YacTuLbl B MUHYTY.

5.2.3 UcTouHMKKN U Npeenbl ownbok

Ecnu cuetunk agep koHgeHcauunmu CPC ucnonbsyeTcs B pexumMe cHeTa, To onpefeneHne KoHLeHTpauum
4YacTul, 3aBUCUT B OCHOBHOM OT TOYHOCTM 0TBopa obbema npobbl. B 3aBMCMMOCTW OT MeETOAA U3MEPEHUsA UNu
KOHTpONSA 3Ta ownbka HaxoauTcsa B npegenax ot 2 % Ao 5 %.

B doTtomeTpuyeckom pexume paboTbl OTHOLIEHME MEXOY YMCIEHHON KOHLUEHTpaLMen u CUrHanoMm Ha
BbIXOe TakkKe 3aBWCWUT OT pasMepa MoMyYeHHbIX Kanenb. Mcnonb3oBate GOTOMETPUYECKUA pexXum paboTel
He pekoMeHOyeTcsl, MOCKOMbKY B KpanHWx cnyvasx owmnbka moxet gocturate 100 % (cm. Takxke [13], [14]).

5.2.4 TexHun4yeckoe obcnyKMBaHME U KOHTPOINb

CnepyeTt perynsapHo NpoBepsTb YPOBEHb Marepuana, UCnonb3yeMoro Ans obpasoBaHWs napoB B pe-
3epByape. OTOT MaTepuarn cnegyeTt Nepuoanvecky 3aMeHsATb, NOCKOITbKY OH akkyMynupyeT Bogy W ero Tepmo-
OWHaMWYEeCKMe CBOMCTBA M3MEHSAITCS.

KoHTponb npaBuneHocTW paboTel 4OMKEH BKMOYAaTL NPOBEPKY Pacxofa, a Takke perynspHy NpoBepKy
HyneBoro cyeta ¢ nomoluelo punstpa knacca MCO 35 H wnu Beiwe, ycTaHaBNMBaeMoro Ha BXoge.

Ecnu ncnonesyeTcs HECKOMbKO CYETYMKOB YacTul, TO OOMNOMNHUTENbHYIO NPOBEPKY MOXHO NPOBOAWUTL
nyTem cpaBHEHWSA N3MEPEHUI NO KOHTPOMNLHOMY a3po30io.

5.2.5 KanubpoBka

CueTuuk sigep KoHOeHcaumu, paboTalow i B pexMme cyeTa, MOXeT paccMaTpuBaTbCA Kak He3aBucHMMoe
CpencTBC KOHTPOMs, nMpakTudeckn He Tpebytollee kanubposku. CnegyeT TOMBKO NepuoaMyecku NpoBepsaTh
npaBUNbHOCTL 0TOOpa obbema Npobbl MYTEM CpaBHEHUS, HANPUMEP, C MOMOLLLIO MOMNMaBKOBOro potaMeTpa.

12

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 16/ 32
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-29463-2-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68756
https://gostexpert.ru/gost/gost-29463-2-2024?utm_source=pdf&utm_medium=68756&utm_term=page

FOCT P UCO 29463-2—2024

KannbpoBka cyeTumka aaep koHaeHcaumm CPC B dhoToMeTpuyeckom pexnme 1 onpeaeneHve addek-
TUBHOCTMW cyeTa TpebyoT MOHOAMCNEPCHLIX a3p0o30rel C M3BECTHOW KOHLUeHTpaumen (Mcnonbays anddrepeH-
LuanbHbI aHanua3aTop NoABUXHOCTY W 3NEKTPOMETP aap030nen, CM. Takxke [2]) U, Kak NpaBuno, BO3MOXHA B
XOpOLo 060pyA0BaHHbIX a3p030MnbHbIX NabopaTopusax.

5.3 OuddhepeHymnanbHbIA aHanu3aTop NOABUXHOCTU

5.3.1 MpuHUKMN gencTBUA

B ouddepeHunanbHOM aHanvsaTope NOABMKHOCTKA YacTuLbl MOryT BbiTh KnaccuduuMpoBaHbl NO UX
3MNEeKTPUYECKON NOABMKHOCTU. SneKTpuyeckas NoABWXHOCTE YacTulbl ABnseTcs dyHKUMEeA pasMepa YacTu-
Lbl M BENUYMHBI 3NEKTpUYecKoro 3apsaa Ha Hell. Cxema guddpepeHunaneHoro aHannsatopa noABWKHOCTU
DMA nokasaHa Ha puUcyHKke 7.

AHanusatop NoABWXHOCTU COCTOUT U3 [BYX KOHLEHTPUYECKUX LMNUHAPUYEcKuX anekTpopos. [oane-
Xawmin Knaccudukaumm nonMaMcnepcHbIA aapo3ob cHavYana nonyvaeTt Tpebyemblin anekTpuyeckuin 3apsag
nyTem BBeOEHWs WOHOB rasa, a 3aTem nogaetcsa B AW depeHuMarnbHblid aHanmu3aTop NoABMMXHOCTU Yepes
Y3KWUIA KPYroBOW 3a30p, HaXoAALWMWNCSH BOOML Apyroro anekTpoAa. Boone BHYTpeHHero anexkTpoaa BBOOUTCS
M30KMHETUYECKUIA U He coAepXalluMi YacTuy Bo3ayx. [Noa BNnUsHMEM aneKTPUYecKoro nona Mexay anekTpo-
Aamu YacTulbl C OAHOW NONAPHOCTLIO ABUXKYTCS MO4 MPAMbIM YIMOM OTHOCUTENLHO HanpasneHus noToka K
LeHTpanbHOMY anexkTpody. HacTuubl ¢ 3apsaamu npoTUBOMNONOXKHOW NOMSPHOCTU MPUTATMBAKOTCH K BHELUHE-
MY 3NeKTpoay. Y HWKHEro KoHUa BHYTPEHHEero anekTpoaa ecTb Y3Kas LWerb, Yepes3 KOTOPYIO BbIBOAMTCS YacTb
noToKa € YacTMLaMu, UMerLMIK ONpeaeneHHyIo SNeKTPUYecKy0 NOABMKHOCTb.

Mpu Hagnexalem Beibope pacnpedeneHns pa3MmepoB YacTuUL, NepPBMYHOIO NONMANCNEPCHOIO a3po3ons
BCE 3TW YacTULbl MMET TOMbLKO OAWH 3NeKTPUYeckUin 3apsaf U OAMHaKOBbLIA pasMep.
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2 Y36bITOYHLIR BO3AYX.

b 3allnTHBIA BO3OYX.

¢ Brlcokoe HanpsiKeHve.

d MonuaucnepcHbIilt a3po30nk.
€ MoHogucnepcHbIA aspozosib.

1 — BHELLHWIA 3NeKTpoa; 2 — LEeHTpanbHbIA anekTpod; 3 — naMmvHaTop NoToka

PucyHok 7 — Cxema aHanuaaTopa NnogBuKHOCTK

5.3.2 MMHMManbHbIe TeXHU4Yeckue TpeboBaHusA

MpeobaABnsAwTCa cneayowne TpeboBaHns:

- AnanasoH pasmepos JacTtuu ot 10 HM go 0,8 MKm;

- cTaHOapTHOE reoMeTpuyeckoe OTKIMOHEeHWe KBa3MMOHOOMCNEepPCHOro asapo3sons meHee 1,3.

5.3.3 UcTOYHUKKN U Npefenbl OoWKBOK

Ecnu pacnpepeneHve pasamepos NepBUYHONO a3po3ons HETOYHO MOAXOAUT K pasMepy 4acTul, MOHOAU-
CMepcHOro a3po3ons Ha Bbixode, To Npu pasmMepax Yactuy MmeHee 0,1 MKM B aapo3orne Ha BbIXo4e BO3MOXHA
3Ha4MTENbHAsA KOHUEHTpaunsa BonbLUMX YacTuL, C MHOXECTBOM 3Ha4YeHWi 3apagos.

YTe4ykn 1 HenpaBuNbHOE pPerynMpoBaHUe MoToKa MOryT MpMBOOUTbL K OTKITOHEHMUIO OT BbiBpaHHbIX pas-
MepOoB 4acTul 1 HapyLeHWio MOHOAUCMNEPCHOCTH.

5.3.4 TexHn4yeckoe obcnyKMBaHME U KOHTPOINb

B cBasu c TeM, 4TC YacTULblI OCedaloT Ha anekTpodax Bo BpeMs paboThbl, anekTpodbl crneayeT nepuoau-
4YecKW oYM aTh.
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[Mocne npoBegeHUsa O4UCTKM criegyeT NpoBepuTh 06opynoBaHWe Ha YTEYKU MO MHCTPYKLMAM M3rOTOBU-
Tena. Cnegyet Nnepuoanyecky NpoBepsaTh KanwbpoBKy BHYTPEHHWX MAacCOBbIX pacxofomepoB. PerynvpoBka
notoka B 0DOpyooBaHWW MUrpaeT NepBOCTENEHHY POMb AN ero npaBunbHoW paboTel. pu obHapyxeHUn
YyacTuL Ha BbIxofde obopyaoBaHWs, Korga OTCYTCTRYET pasHuLa NoTeHUMAanoB MexXay anekTpogamMu, criegyeT
NPOBEPUTL MHTEHCUBHOCTL MOTOKA.

5.3.5 Kanubpogeka

PacuyeT anameTpa 4YacTuulbl MOHOAMCNEPCHOTO aap0o30ns Ha BbiIX0Ae MOXET ObiTk BLIMOMHEH M3 CXEMbI
obopynoBaHus pacxona, obbema WM pasHOCTM noTeHunanos. B cBA3m ¢ aTum obopynoBaHne 4acto MCMOoMb-
3YIOT B KA4ecTBe cTaHZapTta Ans kanubposku. CnenyeT nepyvogvMyeckn NpoeBepAaTs paboTy obopynoBaHusa ¢
MCMOMNb30BaHWEM 3TaNOHHbLIX OUNETPOB M3BECTHOW 3 eKTUBHOCTM ANA 3a4aHHbIX pa3mepoB Yactuu. Mpu
HanU4MK NpU3HaKoB HenpaBwunbHOW paboThl o6opyaoBaHUA MoXeT noTpeboBaTbCA cpaBHeHWE ¢ ApyruMm obo-
pYAOBaHWEM TOrO e TUma WM MChNonb3oBaHWe NaTeKkcHblX asposonen PSL (cm. Tawke [8], [15]) ons ero
KannbpoBKH.

5.4 Cuctema aHanu3oB pa3mMepoB 4YacTul HAa OCHOBe aHanusa gudygepeHunanbHoM
NOABMXHOCTH

5.4.1 MpuHUKMN gencTBUA

PaccmaTtpuBaemas B gaHHOM pasgene cuctema aHanvsa pasMepoB 4acTul no guddepeHumnansHOn
nogsumxkHoctn DMPS coctonT 13 auddepeHunansHoro aHanuasaTtopa nogswxkHoct DMA 1 cyeTtyuka snep
kKoHgeHcaumn CPC. Ecnn yncneHHas KOHUeHTpaums MOHOAMCNEPCHOro aspo30nis ONpesensieTcsa Ha Bbixoae
ouddepeHUnansHoOro aHanusaTtopa nogewxHoctn DMA ¢ onpegeneHHbIM HabopoM 3HAYEHWIn HANPSKeHWIA
Ha UeHTpanbHOM 3neKkTpoge, TO pacnpeaeneHue YacTul, MCXOLHOTO NOMMANCIEPCHOMO aspo30sa MOXET DObiThb
BbIMUCIIEHO NPY W3BECTHOM pacnpefeneHnn sNeKTpUYecknx 3apsaoB Ha aspo3ofbHbIX Yyactuuax. Npouecc
M3MEepeHns CMCTEeMOW aHanusa pa3MepoB YacTtul no guddepeHumansHON NOABMXHOCTU KOHTPONUpyeTtcsH
TEM e KOMMbITEePOM, KOTOPbIA ob6pabaTtbiBaeT gaHHble N3MEepeHUN.

5.4.2 MMHMManbHbIe TeXHU4Yeckue TpeboBaHusa

MpeowasngawTca cnegyoune TpeboBaHUS:

a) ckopocTk oTbopa npob Gonee 0,3 n/MuH;

b) AnanasoH uamepeHuii:

1) pasmepos Yactuy ot 10 Hm go 0,8 MKkm;
2) KOHUEHTpaLummn Yactuy ot 103 oo 108 cm—3.

5.4.3 UcTo4yHMKKM 1 Npegenbl ownbokK

Mpwu paboTe nNo 3aToMy MeToay M3MepeHuil HeobXxoAMMO 3HaTkL pacnpegeneHne 3apsaaa B asposzone. MNMpo-
Lecc 3apsga YacTul MOXeT ObiTb HapyLleH COCTaBOM raia HocuTens (Hanpumep, MOMeKynamMu cnupra) unm
CIALLIKOM BBICOKMMW KOHLEHTpaLMaMK YacTu,.

5.4.4 TexHu4eckoe o6CnyKMBaHUE U KOHTPOIb

Mopsgok TexHMYeckoro 0bcnyKMBaHNA U KOHTPOMS ANs CHeTYnKa AAep KOHAeHcaumMm npMBeaeH B 5.2.4,
ans auddepeHyMansHOro aHanuaaTopa noaBMXHOCTM — B 5.3.4.

5.4.5 Kanub6pogka

Mopsagok kanubpoBKK ONs c4eTYMKa s4ep KoHaeHcauum npueedeH B 5.2.5, ona anddepeHumnansHoro
aHanusaTtopa nogewkHocTu — B 5.3.5.

5.5 Cuctembl pazbaBneHus

5.5.1 MpuHUKMN gencTBUA

B cuctemax paszbaBneHus KOHUEHTpaLWsa a3po30neit CHKAeTCa 40 ONpPefeneHHoro YpoBHSA nyTem Jo-
DaBneHnsa He cogepxallero YacTuy rasa (obblyHO Bo3gyxa). Kak npaBuno, cucteMel pasbaeneHus oTbupatoT
TOUYHLIA U HebonbLon 0b6beM UCXOOHOro aspozons. [JononHnuTensHas YyacTb Bo3ayxa Ans npobel, nogarae-
Masi Ha cYeT4YrK YyacTtul, obbidHo naet ot HEPA-chuneTpa. XapakTtep pa3baBnedus ons onpeneneHHoro gva-
naszoHa pasMepoB 4YacTuu OOMKeH ObiTb HE3aBUCHMMbIM OT pasmepa 4acTuL, M NOCTOAHHBIM BO BPEMEHMU.

UuncTbl BO3ayX MOXKeT ObiTb nony4eH nytem ounbTpauMmM Yacti noToka asposons. HeoTdunstrpoBaH-
Has YyacTk 0BObIYHO MOJAETCs MO KanUNNApy, W nepenan AaBMeHWs Ha 3TOM Kanunnsipe Mcnonb3yercsa Ans
KOHTpOMsi CKOPOCTK NoToka (cM. Takke [15]).

Opyrum BapuaHTOM ABMSIETCHA BBeAEHWe He cofdepkallero YacTul, Bo3ayxa U3BHe, Hanpumep oT fIMHUK
CO CXaTbIM BO3QYXOM.
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HekoTopblie cucTtemMbl paboTatoT no npuHuuny axekTopa. [NoTok YMcToro Bo3gyxa Bbi3biBAET nepenajg
hasneHnsi Ha obopygoeaHuu, Bnarogapsa KoTopoMy BBOOMTCS pasbaendemblin asposonsb (cm. Tawke [17]). Ko-
acphuuMeHT pa3baBneHusa onpefdenseTca cXxeMon obopyaoBaHUA U, Kak MPaBuUno, He MOXET BbiTb U3MEHEH
onepaTtopomM.

OpyrMm BapuaHTOM SIBMNAETCA KOHTPONMMpyeMoe CMeLLVMBaHWE MOToKA a3p0o30Ms C NOTOKOM YMCTOro BO3-
dyxa 6e3 ncnonb3oBaHua adpchekTa axekTopa. O6bem NoToka B 3TOM Cryvae crnefyet onpegensats no 6anaH-
cy ¢ o6bemamu apyrux notokoB. KoachduumeHT pasbasneHnst MoxeT cBobOOLHO perynupoBaTtbhbCs B 3a4aHHbIX
npegenax.

Mpy ncnonb30BaHWKU Kackaga U3 HECKOMbKUX CUCTEM pa3baBrneHns MOXHO JOCTUYbL BLICOKUX 3HAYEHWIA
koadduumeHTa paszbaeneHus (go 10 000) c BLICOKOKW CTeNeHB TOMHOCTU (cM. Takxke [16], [18]).

5.5.2 MMHMManbHbIe TeXHU4Yeckue TpeboBaHusA

MpegbaBnsTCA cneayowme TpeboBaHms:

a) perynvpoBaHuMe pacxoa Bo3gyxa Ans nogaqun Ha uaMepuTenbHblid npubop;

b) koadduumneHT pasbaenenus B npeaenax ot 10 go 10 000 B 3aBUCMMOCTIW OT NEpPBOHAYANIBHON KOH-
LleHTpaL 1M rasa u UCnonb3yemMoro M3aMepuTensHoro npubopa;

C) TOUHOCTb KoadhpuLmMeHTa pa3basneHus He Huxe 10 %;

d) HyneBo# cueT MeHee 10 yacTUL/MUH (M3MepAETCS C NPUMEHeHUeM abconoTHOro unsTpa Ha BXode
cucTeMbl pasbasneHust).

5.5.3 UcTOYHMKM 1 npegen ownbok

3acopeHune KanunnsapoB U POPCYHOK MOKET NPUBOLUTE K M3MEHEHUIO KoadduuneHTa pa3baBneHns.

5.5.4 TexHU4eckoe obcnyXMBaHWE U KOHTpPONb

YcTaHoBNeHHbIE (DUNLTPLI NOANEXaT 3aMeHe C NepUOANYHOCTLI0, YKasaHHOW npouasoguTenem. Ecnu
Npw BbINOMHEHWUW UCMLITAHUSA C MPUMEHEHWEM He COOEepXallero YacTul, Bo3nyxa obHapyKnBarTCa YacTulbl,
TO cucTema pasbasBneHus gomkHa bbiTb ounweHa. KoaddpuumneHT pazbasneHuns cnegyet nepyMogu4eck npo-
BEpPSTb, HANPUMEP, NyTeM OnpefeneHns KOHLEeHTPaLUUKM YacTuL, Ha BXOAE W BbIXO4e CTyneHu pasbasneHus.

5.6 ®oTomeTp aapo3onen

doTomMeTp aspo3onei npencrTaensaeT cobo KOHTPONbHO-U3MepPUTENLHbIA NpUbop, NPUHUKWN OeNCTBUA
KOTOpOro TaKxe OCHOBaH Ha paccevMBaHuK cBeTa. [lonyckaeTcs npMMeHeHWe (boTOMETpa a3po3onei B Kade-
CTBE anbTepHaTMBHOIO cpeacTea ucneiTaHuii hunstpos rpynnel H cornacHo MCO 29463-4:2011, npunoxeHue
B. B otnn4me oT cyeTvMKa OTOeNbHbIX YacTuy poTomeTp onpegensier obLyo KOHUEHTPaLMUK aspo3ons no
WHTEHCUMBHOCTW pacCesiHHOro CBeTa BMECTO cyeTa Kaxaol YacTuupbl. [ocKonbKy MHTEHCMBHOCTbL pacceunBa-
HWA CBETa a3p030MfeM 3aBUCUT NPUMEPHO OT Kybudeckoro guameTpa YacTuubl (B Nnpegenax onpenerneHHoro
OuanazoHa pasMepoB 4acTul), 3TOT Npubop YacTo OWMOOYHO CUYATAKT CPEACTBOM M3MEPEHUA Macchl UIK
obbema asposonsg. OgHako, Bnarogaps 3aBMCMMOCTY OT 0ObeMa YacTul, 3ToT Npubop YacTo KanubpyoT no
rpaBUMETPUYECKUM M3MEPEHWUSIM a3po30nsa C M3BECTHbIM pa3mepoM. [103Tomy npu oueHke 3hHEeKTUBHOCTH
cdhunbTpa c NOMOLLb0 3Toro nNpubopa 06bl4HO UCNOML3Y T OLEHKY Macchl a3po30/si BMECTO pasMepa 4acTuL.
B npunoxeHun A ykasaHo, 4TO OLleHKa Macchl a3po30a U pacnpeferneHus 4acTul, No pasMepamM B KayecTBe
B3aMMo3aMeHAeMbIX METOOOB NPUBOAWT K OLUMBOYHBIM pe3ynsraTam.

5.6.1 MpuHUMN gercTBUA

doToMeETp a3po3oneil OLIEHMBAET MACCOBYH KOHLEHTPaLUWI0 a3po30ns A0 U NOoCre UCMLITYeMOro urb-
Tpa 1 Nnpeobpa3oBLIBAET Pe3ynbTaThl HENOCPEACTBEHHO B NPOLEHTBI NPOCKOKA YacTuL.

He comepxalimin yacTuLbl BO3OYX MPOXOOMT Yepes3 MepefHIOl KaMepy pacCevMBaHWA CBeTa, Tak Kak
BanaHcupoBka npubopa BLINOMHAETCA C y4eTom nboro cnydaiHoro GnyxaaHus ceeTta. basoBbi ypoBeHb
yCTaHaBMNMBAETCH B Ka4ecTBe OCHOBLI AMsl cpaBHeHWsA nubo Mo onpenenseMoi KOHUEeHTpauuu 4Yactul oo
dunesTpa, NUBO € NOMOLLLKD BHYTPEHHEeW 3TanoHHon uenu. KoHueHTpauusa o dunsTpa ycTaHaBNUBAETCS B
Heobxogumom guanasoHe oT 10 go 100 mKr/n ona M3BeCTHOro TUna 4YacTul NoNUMAMCNEPCHOIo a3po30nsa Ha
MacrsiHon ocHoBe. Nocne ycTtaHoBKW 6a30BOro ypoBHs Ntobble faHHble 0 MPOCKOKE YacTWL, Bbipa)atoTcs B
NPOUEHTax OTHOCWUTENbLHO 3TOro YPOBHA. [InanasoH naMeHeHUs1 KOHUEHTPaLMK NPpUHUMaEeTCsa B npegenax ot
100 % go 0,0001 %. Onsa cdoTomeTpa aspo3oneil MOryT MCMONb30BaTLCSt HECKONMbKO MachsiHbIX aspo30neHn,
npu 3ToM POTOMETP OOIMKEH ObITh KanubpoBaH Mo 3TOMY a3po30Mto, MMBO M3roTOBUTENb AOMKEH AaTb KOp-
pekTupyloLne KoahdULMeHTLI ANA ansTepHATMBHLIX aspo3onei. MNockonsky Nnpubop onpenenser MacCcoByH
KOHLEHTpaLMo YacTul, To pa3mep, hopMa UK LBeT a3p0o30s He ABNATCA KpUTUYeckuMmin daktopamu, Ho
BaXHO, 4TOObI ObINO OCTATOYHOE KONMMYecTBO YacTuy,. Ha pucyHke 8 nokaszaHa cxema hoTomeTpa aspo3onen.
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1 — WUCTOYHWK CBETA; 2 — HaNPaensAwLIKe NUH3bI; 3 — orpaHu4YuTENK cBeTa; 4 — onTuyeckas kamepa; 5 — okycupyroLumve

NWH3bI; 6 — feTekTop-hOTOYMHOXMTENS; 7 — KOHYC CBETa; 8 — KOHYC TEMHOTbI; 9— BaKyyMHbIA Hacoc; 10 — 3NeKTPOHHLINA

npoueccop W wuaMepuTenbHble uenw; 17 — knanaH Bblbopa noTtoka Bo3fgyxa: Ao dunbTpa, nocne unsTpa, YUCTbIN;
12 — BHyTpeHHuW HEPA-cunetp

-

><I

PucyHok 8 — Cxema choToMeTpa aapo3onen

5.6.2 MMHMManbHbIe NapameTpbl ANA paboThbl

MpeowasnswTea cnegyowmne TpeboBaHus:

a) ckopocTk oTbopa npob: 28 n/muH £ 10 %;

b) apnanasoH namepenun: ot 0,0001 mkr PAO Ha nuTp Bo3gyxa ¢ KOHUEHTpauuen asposons Ao dovnsrpa
mexay 10 n 100 mkr/n;

c) TouHoCTb: 1 % OT MOMHOM LWKanbl UM MCMONb3yeMOoro AnanasoHa;

d) 4yBCTBMTENLHOCThE (paspewwatoLwas cnocobHocTe): 0,001 mkr/m;

e) onpegensemMble paamMepbl Hactuy: npumepHo 0,1 mkm 1 Bonee.

5.6.3 UcTo4HMKM OINGOK U Npegenkl OWKNOOK

Mockonbky hOTOMETPLI a3p030ei ABNAKTCHA CPeAcTBaMiU M3MEPEHWST MaccChl, TO Ux paboTta 3aBMcuUT oT
AOCTaTO4YHOM KOHLEHTpaLumm asaposons 4o dpunetpa. [pu KoHUeHTpaumm asposons meHee 10 MKI/n BO3MOX-
HO BMUSIHWE BHELUHUX LUYMOB B HWDKHEeN YacTy pabodvero gruanasoHa 0,0001 %. B onTudeckyo kamepy mMoryT
nonagarte YacTuubl BonbLWOro pasMepa M3 NoToKa Bo3gyxa. YacTuukl, nonaswve B KaMepy, MOryT oTpaxarb
CBET B CTOPOHY OeTeKTopa, YTO NpUBOAUT K NIOXKHOMY CYETY. YTedkn B cucTteme oTbopa npob MoryT nprMBecTy
K OLUMBOYHbLIM AAHHBIM O MPOCKOKE.

5.6.4 TexHnyeckoe obcnyKMBaHue U NPOBEpPKU

CnegyeT exegQHEBHO NpoBepsATb pydHon NpobooTbopHUK n cucteMy otbopa npob Ha yTedku. CriegyeT
eXeHEBHO MY NpWY HeoBXOAMMOCTW NPOBEPSATL M OYMLLIATL YNaBNUBAKLWMA 3KpaH cucTemel otbopa npob.
doTomMeTp aapo3oner gomkeH obecnevmBaTth cTabuneHocTb cuuThiBaHui 0,000 % npw ycTaHoBKe Haubonb-
LWel YyYBCTBUTENBHOCTW ANsi BHYTPEHHEro 3TanoHHoro 3HaveHns 10 mkr/n, nubo ¢ TOMHOCTLIO TPeX OecsATud-
Heix cnydaes (0,000) unu 0,1 % wkanbl. JInHeRHOCTb M cTabUNbHOCTL LEenu AeTekTopa MOoXeT BbiTh NpoBe-
peHa npu oTbope Npobbl KOMHATHOrO BO34yXa Nocne yCTAHOBKW BHYTPEHHErO 3TanoHHOro 3HaveHus ot 10 go
100 mkr/n cooTBeTcTBEHHO. Pe3ynsTaThl ANd AByXx Npob KOMHATHOro BO3Ayxa He JOMKHbl OTKNOHATLCH Gonee,
yem B 10 pas gpyr o1 gpyra £10 %.

5.6.5 KanubpogBka

doTomeTp asposonen, Kak npasuno, obbl4HO KanubpylT C MCMNONbL30BaHWEM a3po30ns C KOHUEeHTpa-
uwen 100 MKr/n 1 NnpoBepsawT ckopocTb oTbopa Npob, NMHEeAHOCTL YCUMUTENSA, TOYHOCTb M NMMHENHOCTL Lenu
JeTekTopa 1 cTabunbHOCTb.

B zaBucumocTm oT TMna potoMeTpa aspo3ecnen npu kanvbpoeke TpebyeTca TwaTenbHas o4ncTKa onTu-
YeCcKoW Kamepbl U cucTembl oT6opa Npob NoToka Bo3Ayxa AN yAarneHusa 0CTaTKOB Macna W 4acTul, Ha ONTHKe,
B Kamepe W BCEX KOMMOHEHTax A0 ONTUYecKoWn kamepsl. MNepuoguyHoCcTe kanvbpoBkK criegyeT onpefAendrtb
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C Y4ETOM MHTEHCUBHOCTW MCMONb30BaHUA WU KONMYEeCTBa NPoXogsaLlero Yepes oTomeTp asposons. MeTtoaebl
KanMbpoBku hoTOMETPOB aspo3onen nogpobHo nanoxeHsl B pykosoacTee IEST RP CCO13.

5.7 O6opynoBaHue ANS U3MepeHWs Nepenafa AaBneHUs

[na namepeHus nepenaga gaBneHus Ha huneTpe MoryT BbiTe MCMONBE30BaHbLI NPMOOPLI NPSMOro N3Me-
peHus (Takue, Kak XWUOKOCTHOW UN MeMOpaHHbI MaHOMETP) UMK KOCBEHHOTO U3MepeHus (Takue, Kak anek-
TPWMYECKUI UNK NHeBMATUYeCcKM Npeobpal3oBaTens). 3nekTpudeckne npeobpasoBaTeny nognexar nepuoan-
4YecKon KanubpoBke.

MuHUManbHbIE TEXHUYECKNE TpeboBaHUS:

- TOYHOCThb <3 % U3MepsaeMOon BEMUUYUNHBI;

- MMHUManbHaA paspelatowas cnocobHocTs 2,5 Ma.

5.8 OGopyaoBaHue Ana U3MepeHusi aGconOTHOrO AaBreHus

ABconioTHoEe OaBreHWe Ha BXoae OrpaHuyuTenst MOXeT BbiTe U3MEPEHO PTYTHLIM BapomeTpom, Bapo-
MEeTpPOM-aHepPOUAOM N BapoMeTpoM C MEKTPUYECKUM CeHcopoM (npeobpasoBartenem).

MuHMManbHbIe TeXHU4Yeckne TpeboBaHUA:

- AnanasoH uamepenuit ot 90 no 120 kMa;

- ToyHocTh 0,6 Kla;

- MMHUManbHanA paspelwatowas cnocobHocTs 5 Ma.

5.9 TepmomeTp

[Ons namepeHuss TemnepaTypbl MOXeT BbiTb MCNONBb30BaH Kak XWAKOCTHbIM TEPMOMETP, Tak U TEPMO-
MEeTp C 3MEeKTPUYECKUM ceHcopoM (npeobpasoBaTtenem) (cMm. Tarke [19]).

MuHMManbHbIe TexHUu4Yeckne TpeboBaHus:

- Anana3soH namepeHunin ot 273 go 313 K;

- TOYHOCTbL 2 K.

5.10 N'rpomeTp

Ons namepeHUa OTHOCUTENbHOW BMaXHOCTU crnefyeT MCMonb30BaTb COOTBETCTBYHLLMA TMIPOMETP
(anexkTponuTtudeckuia LiCl rurpoMeTp no To4Ke pochl, 3epKanbHbIA TMIPOMETP MO TOYKE pOChl, MCUXPOMETP U
T. 4.), (cm. Takke [19]).

MuHMManbHbIe TexHUYeckne TpeboBaHUs:

- AnanasoH uamepenuit ot 25 % Ao 95 % OTHOCUTENBHOWM BNAXHOCTW,

- TO4HOCTb 5 % OTHOCUMTENbHON BNAXXHOCTU.

6 MNeprogNYHOCTE TEXHUYECKOTO OOCIYKMBAHUA U KOHTPONSA

PaboTbl N0 TEXHUYECKOMY 0BCNYXMBAHUIO U KOHTPOM 060pyAoBaHKa, yka3aHHele B Tabnvue 2, cneay-
eT BbINOMHATL He pexe, YeM OOWH pa3 B yKasaHHbI MHTepBan BpemMeHn. ExerogHas kannbposka npubopos
JomkHa GbITb odhopMneHa NpoTokonaMu kanubpoBKK AN Kaxgoro npubopa.

Tabnuua 2— lMNeprogn4HOCTL TEXHMYECKOro oBCcnyXMBaHUA U KOHTPOS

sosaen | Ofwipas | Campas | Ounpas | Oampss | Moo
cunetpa
Mepenag naBneHus
Perynupoeka Hyns X
ABconTHoe gaBneHue X %
Temnepatypa X %
OTHOcKTENBHAaA BNAXHOCTL X X
18
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soscmen | ‘PSS | oD | ogunpen | OpRSs | Mo
duneTpa

TNazepHbIXM cUeTUUK YacTUL,
Hyneeon cyet X X
OnpeneneHne pasvmepos X X
SdhdbekTMBHOCTL cHeTa X X
Owwbka coBnageHus X X
Pacxopg (no obwemy) X
OudpcpepeHumansHbIA aHanusaTop
noasumxkHocT DMA
HyneBoe HanpsikeHue X X
Pacxop (no obbemy) X X
OuucTka X X
CueTtuuk agep koHgeHcauuu CTC
Hyneeon cyet X X
OdhdbekTMBHOCTL cHeTa X X
Owwnbka coBnageHusa X X
Pacxopg (no obwemy) X X
YpoBeHb HanonHeHus! X X
leHepaToOp aspo3onen
Pacnpenenexune paamepos X
CtabunbHocTb X X
HelTpanbHoCTL X X
Cucrtema pasbaBneHus
Hyneeon cyet X X
KoadhdmumeHT pasbasneHns X X

2 lameHeHue B cucteme KOHTpONA nnu DﬁOpy,D,DBaHVIFl.

7 CTaTUCTUKa cyeTa YyacTuu

Mpu cueTe YacTuLl BO3MOXEH CTaTUCTUYECKUI pasbpoc. Yem MeHblue YMCro YacTul, TeM MeHbLle ypo-
BEHb JOBepus. ITOT ypOBEHb MOXET ObiTk OLIEHEH C NMOMOLL LK pacnpeneneHus MNyaccoHa.
B Tabnuue 3 npuBeneHsl ABYCTOPOHHUE (BEpXHUE U HKHKE) 95 %-Hble JoBepUuTenbHbIe npeaens! ans
[aHHoro 4Yncna cobbiTMid No pacnpegenexuio MNyaccoHa.
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Tadtnuua 3— BepxHWid n HAXKHKWIA QOBEepUTENbHBIE Npeaens A8 YMcna YacTuy, No pacnpeneneHnio NyaccoHa

Yueno vactuy, HwxHuin npegen BepxHui npegen H Yucno vyactuu HwxHwii npegen BepxHuin npegen
0 0,0 3,7 30 20,2 42,8
1 0,1 5,6 35 24,4 48,7
2 0,2 7.2 40 28,6 54,5
3 0,6 8,8 45 32,8 60,2
4 1,0 10,2 50 37,1 65,9
a 1,6 11,7 55 41,4 71,6
6 2,2 13,1 60 45,8 77,2
8 3.4 15,8 65 50,2 82,9
10 47 18,4 70 54,6 88,4
12 6,2 21,0 75 59,0 94,0
14 i 23,5 80 63,4 99,6
16 9,4 26,0 85 67,9 105,1
18 10,7 28,4 90 72,4 110,6
20 12,2 30,8 95 76,9 116,1
25 16,2 36,8 100 81,4 121,6

Hanpumep, ecrnu obHapyeHO MATb Y4acTul, To NpU NMOBTOPEHMM M3MepeHun B 95 % cnydaeB uymcno
obHapyxXeHHbIx YacTuy 6yaet B npegenax ot 1,6 go 11,7.

Mpn manom 4ucne YacTuy pacnpeneneHne AOBEPUTENbHOMO MHTepBana o4eHb HecummeTpudHo. Mpu
Bonbwnx ynucnax N pacnpegeneHue MNyaccoHa TpaHCOPMUPYETCH B CUMMETPUYHOE HOpManbHoe pacnpege-
nexue. B atom cnyyae 95 %-Hblli JOBepUTENbHLIA MHTEepBan MOXeT ObITk NonydeH no dopmMyne

N95%=Ni1,96'w (2)

Mpw onpeneneHnn ahhEKTUBHOCTM U NPOCKOKa hMnbTpa No CHETy YacTUL CNeayeT BblYUCNATL TOMbKO
HaumeHee BnNaronpusTHOE 3Ha4YeHUe JOBEPUTENLHOMO MHTEPBANa U UCMOMNb30BaTh Er0 B KA4eCTBe KpUTEpUs
Ansi pacyeta. 370, Kak NpaBuUno, o03Ha4aeT, YTO BMECTO U3MEPEHHOT0 3HaYeHUA ANA UaMepeHnii 4o couneTpa
crnefdyeT UCMONb30BaTL HUXKHUIA Npefen, a Ana uaMepeHuin nocne unsTpa — BEPXHUIA Npeaern.

Cnepnyet y4YecTb, UTO Npefensl onNpenensoTcs No NepBUYHLIM JaHHLIM O YUCTE YacTUL, a He Mo BTOPWUY-
HbIM NapameTpaM (HanpyMMep, No KOHLEHTPaLUmM YacTul, UMK 3HAYEHUAM, KOTOPbIE YKE YUYUTbIBAKT koadu-
LMEHT pa3baBneHus).

CratncTuky NyaccoHa MOXHO NPUMEHATb TOMbKO ANs OLEHKU OLUMBOK, 06YCNoBMNEHHbIX MarnbiM YACIOM
0BHapy:KeHHbIX YacTuu. MNpu oBHapyXeHUW OPYrux crydalHbiX UKW cucTemaTudeckux ownbok ux cnegpyet
CHUXaTb NyTeM OOMONMHUTENBHBLIX KOPPEKTUPOBOK.
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MpunoxeHune A
(cnpaBo4Hoe)

CpenHUil pazMep pacnpegeneHua pa3mepoB 4YacTul

[Mog paamepom yacTuy B BONbLUMHCTBE CNy4aee NpYMeHeHWsi B 0Bnacti KOHTPONS 3arpAa3HeHVid U BbINOMHEeHUs
N3MEpPEHUN NOHUMAETCH CPEAHWUIA pasMep M3BECTHOIO MW NPUHATOrO pacnpegeneHwsa pasmepos vactuy,. Ecnv pacnpe-
AeneHne no4YTM MOHOAMCMEPCHOE CO CTaHAapTHBIM reOMETPUYECKUM OTKIOHEHWEM o MeHee 1,25, To 0BbI4HO cyuTaloT
a3p0307k MOHOANCNEPCHEIM. Mony4NTe aBCOMIOTHBIA MOHOAMCNEPCHBIA a3P030MTb C 64 = 1 NMPaKTUHECKN HEBO3MOXKHO.
[laxe aTanoHHbsIe NONMCTUPONIOBLIE MUKPOCHEPE! MMEIOT yY3KOe, HO OnpeaeneHHoe pacrpeneneHle pasmepoB ¢ oy Mpu-
MepHO paBHbiM 1,1.

A.1 lNokazatenu pacnpeneneHWi paamepoB

He cmoTpa Ha To, 4To NoA TepMUHOM «pacnpefeneHvye pasMepoB YacTuly» NOHUMAaeTCca pacnpegeneHue 4acToT no
paamepam, 4To He Bcerga Tak. PacnpegeneHune pasmepos MOXET ObiTe OnKcaHo MHOrMMK cnocobamu. [ina pacnpegene-
HWIA pa3MepOB YacTuL, KaK NPaBuio, UCMONb3YIOT NOKa3aTenu YWcrna Unn YacToTbl, NAoLWanb NOBEPXHOCTW UK NX 00bem
(nnw maccy, ecnv NNOTHOCTL BCEX YacTul, oguHakosa). C dyHKUMOHANbHOW TOYKWM 3pEeHUA 3TK TPW NokasaTens MoryT bbiTb
BbIpaXeHb! cnegyowmnm obpasom:

a) Y ount KakK F(n,.dfp) WK Nokasarenk HyrneBoro Nopaaka v pacnpegeneHne 4acToT YacTul pasmepomM d;

b) Ysurface K@k F(n,-df.’”—') Wy nokasaTenb BTOPOro Nopsiika unv pacnpegeneHue nnowaamn noBepXHOCTM YacTuy pas-
mMepom d

€) Y oime Kax F(n,.d?) WInKW NokasaTenb TPeTbero Nopaaka Unv pacnpegeneHe obbeMoB YacTul, pasmepom d.

Bo Bcex Tpex cnydasx NpuHATO, YTO YacTuubl ABAATeH cdepuyeckumn. B kadecTBe npumepa Hxe NpuBedeHb
TPV nokasaTtens AnsA pacnpeaeneHns TMMUYHbIX a3PO30ren B HAPYKHOM BO3AYXE.

Y YA YA

X X X
X — pasmep 4acTuy, X — pasmep yacTuy X — pasmMep HacTuy,
Y — 4nucno unm 4actota Y — nnowiagb NOBEpPXHOCTH Y — macca unm obvem
a) Pacnpepenenune yucna b) PacnpegeneHne c) PacnpegeneHunsa maccol
yacTtuy, noBepxHoCTEN unu obbvema

a Appa.

b HakonneHwe.

¢ KpynHble 4acTuubl.

9 Mpeobpa3oBaHue raza B YacTULbI OT SAEP K HAKOMNMEHUHO.
€ YacTuubl OT MeXaHUYeCKUX MpoLEeccoB.

f Ocamperue.

PucyHok A.1 — lNokazaTtenu pacnpefeneHna Ana TUMWYHbLIX pacnpeaeneHunii No paamepam YyacTuy, B atmocdepe

Bce Tpu rpachrka MokasblBaloT OOHO W TO XXe pacrnpefeneHue pasmMepoB YacTul B HapyxHOM Bo3sgdyxe. Pacnpe-
LENEeHVE YUCEN UMW YacToT NoaYepKkMBaET YacTulbl ¢ HAMMEHBLLMMU pa3Mepamy U HanBomnbLUMM YMCIIOM, NoKa3aHHbIX
kak agpa. PacnpepeneHne noBepxHOCTEN NOQYEPKUBAET YAcTULbI CPEOHUX PA3MEPOB UMW Hakonnexwue, koraa ans Gons-
LUIMHCTBA a3p030rel NPoUCXOaMT NepPEeXod OT rasa K Yactuuam. CuMTaeTcs, YTO 3TO Bbi3BAHO BMAUAHWEM MOBEPXHOCTEN
¥ BTOpPOW MOKasaTernb COOTBETCTBYET 3TOMY cryyatn. [nsa 6omnbwmx 4acTull, YMCNO KOTOPbLIX MEHbLUE, HO Macca GornbLue,
LEeWCTBYeT TPETWUIA NOKa3aTenb UMW pacnpeneneHue Macc. Takum 06pa3om, pacnpefeneHne 4acTul No Macce XapakTepHO
Lns yacTuy GonbLUero paamepa, Yem pacnpefeneHvue Yactuy no pasmepam. Bece Tpu nokasatens npegcraensioT cobot
OAHO W TO e pacrnpegeneHue, Ho B pa3nu4Hoi TPAKTOBKE.
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A.2 CMbicn pazMepoB 4acTUL NPU UCNbITaHUAX

3anaHve addekTMBHOCTM (DUNETPOB NpW OnpeaeneHHoM pasMepe YacTul ABNSeTca obwenpuHATON NpakTUKoWN,
Hanpumep, MPPS. Ho npu aTom npegnonaratoT, YTo pacnpeneneHne 4actuy, no pasMepam Takke N3BecTHo. Henpasunb-
HOe 3afjaHWe nokasaTteneir pacnpeaeneHns UM UCronb3oBaHWe pasfnnyHbIX NapaMeTpoB, KaKk B3auM0o3aMeHseMbIX, MO-
YKET MPUBECTU K cepbe3HbiM owubkamM npu oueHke adpdekTBHOCTM unbrpa. Hanpumep, B CLUA npuHATa npaktuka
vcnbitaHui HEPA-counsTpoB ¢ noMowwbk YacTul paamepom 0, 3 mkm no ctaHgapty US Military Standard 282. Ho 0,3 mkm
ABMAETCA CPEAHUM AMaMEeTPOM a3p0o30nd No Macce COrmacHo 3ToOMy cTaHaapTy. B OelcTBUTENsHOCTU cpeaHuin pasmep
Mo YUCNY YacTWL, 3TOro a3po3ons paeeH npumepHo 0,18 mkm. CnegoBaTtensHo, UCMbITaHWA UNETPOB Npu BonbLuem pas-
Mepe YacTtul 0,3 MKM NpyBEOET K 3aBbiLLEHNIO ero 3EKTUBHOCTA WK UCMbITAHWA MOTYT paccMaTpyBaThLCA Kak MeHee
)ecTkue. Takne oMBKN BO3MOXKHbBI, ECNU HE YYUTLIBATL PacnpederneHmMe YacTyl No paamMepam Mpu UCTLITaHUSAX U KOH-
LIEHTPUPOBaTL BHUMaHKE TOMbKO Ha UX CPedHEM pasmepe.
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MpunoxeHne OA

(cnpaBo4Hoe)

CBefeHUsl 0 COOTBETCTBUMU CChINMOYHLIX MeXxOgyHapoaHbIX CTaHOApPTOB HaUWOHANbLHLIM CTaHAapTaMm

Tabnuya [JA.1

O0o3HaYeHME CCbINOYHOro CreneHsb O6osHaYeHne 1 HaumMeHoBaHWe COOTBETCTBYIOLLEro
MEXOyHapoaHoro ctaHgapTa COOTBETCTBUSA HaUWOHaNLHOro cTaHaapTa

ISO 29463-1 — s

ISO 29463-3 IDT FOCT P NCO 29463-3—2024 «BbicokoaddeKkTuBHbIE PUnb-
TPbl QYMCTKM BO34yxa W (DUNbTpyoWne Martepuansl ana yaa-
neHWst YacTuy U3 Bo3gyxa. YacTte 3. McnbiTaHuMa NNOCKOro
buUnNLTpyOLLEro MaTtepuana»

ISO 29463-4:2011 IDT OCT P UCO 29463-4—2024 «BbicokoaddpekTuBHbIe PUnb-

TPbl QYUCTKM BO3AyXa W (hUNbTPYHOLWIME MaTepuansl ans yaa-
NeHnsa YacTuy 13 Bo3gyxa. Yacte 4. Metoq ucneiTaHuii oune-
TPYHOLWWMX INEMEHTOB Ha yTeuKy (METOO CKAHUPOBAHMSA )»

ISO 29463-5:2011

", 2)

ISO 29464

*

OTBETCTBWA CTaHOApPTOB:

* COOTBETCTByIOLLl,VIl?I HaUMOHAanNBHbLIA CTaHOdapT OTCYTCTBYET. Lo ero NPUHATUA pEeKOMeHOYeTCA MCNonb30BaTh
nepesoq Ha pyCCKMﬁ A3bIK JaHHOTO MexXXayHapoaHOro ctaHgapTa.
I punmevyaHne — B HaCTOﬂLLI,eﬁ Taﬁnwu,e MCNONb30BaHO creayrwLllee yCcrioBHoe 0b03Ha4YeHne cTeneHu co-

- IDT — maeHTU4YHbLIe cTaHdapThl.

1) B Poccuiickoii ®egepaumu BMecto MCO 29463-1 gelicteyetr TOCT P 71176—2023, uaeHTuuHbli EH 1822-1:2019.

2) DeiictyeT FOCT P MCO 29463-5—2024 «BbicokoadhhekTUBHbIE (DUNBTPbI OHMCTKM BO3AYXa U (DUNBTPYIOLLME
maTtepuanel Ans yganeHwsa YacTtuy u3 Bosayxa. Yacte 5. Metogpel nenbitaHnid hunbTpyOLWNX SNEeMEHTOBY, MAEHTUYHBIN

ISO 29463-5:2022.
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YOK 543.275.083:628.511:006.354 OKC 91.140.30

Kntoueskle crioea: GCbeEKTVIBHOCTb, MPOCKOK, CbMJ'IprbI, Q4YNCTKa, CHETHMKK 4YacTul, CHETHMKMN Aaep KOHUEeH-
Tpauuwn, KOHUEHTpauKnAa 4aCcTul, NCNbliTaHWA, a3pP030Jib
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