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MNpepgucnosune

1 PA3PABOTAH ®depepanbHbiM TroCyfapCTBEHHbIM YHUTapHbIM nNpeanpuatvem «Bcepoccuii-
CKUA Hay4HO-uccnepoBaTesibCKUii  MHCTUTYT (IU3NKO-TEXHUYECKUX U PafMNOTEXHUYECKUX W3MEPEeHUin»
(eryn «BHNNOTPW») n depgepanbHbiM rocygapCTBEHHbIM YHUTApPHbIM npegnpuatnem «OppaeHa TpyaoBo-
ro KpacHoro 3HameHun HayuHo-uccnegosaTenbCkuii U3NKO-XUMUYECKUIA UHCTUTYT umeHun J1.9. Kapnosax»
(eryn HNoXM um. N.4. Kapnosa) Nockopnopauum «Pocatom»

2 BHECEH YnpaBneHnem metponornm ®epnepajsibHOro areHTCcTBa no TeXHUYECKOMY perysimpoBaHuio u
MeTponornm

3 YTBEPX/JEH W BBEJEH B AEVCTBUE MMpukasom defepasbHOro areHTcTBa No TEXHUYECKOMY pe-
rynuposaHuio u metponorun ot 13 gekabps 2011 r. Ne 1084-cT

4 BBEJAEH BIMEPBbIE

5 MEPEN3AAHWVE. MapTt 2019 .

MpaBuna npMMeHeHNa HaCTOoALLEro cTaHiapTa YCTaHOB/EeHbl B CTaTbe 26 ®PefepasibHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-®3 «O cTaHgapTu3aumm B Poccuiickon depgepauuun». VMIHpopmaums 06 ns-
MEHEHMAX K HAaCToALWEeMy cTaHaapTy nybnnkyeTca B eXerogHom (Mo COCTOAHUI0 Ha 1aHBapsa TekyLwero
roga) MHQOpMaUMOHHOM yKasaTene «HauuoHasbHble CTaHA4apThi», a ohuymanbHbli TEKCT WU3MEHEeHWN
N NonpaBoK — B eXeMeCAYHOM MH(OPMaUMOHHOM ykasaTene «HauuoHanbHble cTaHgapThl». B cnyvae
nepecMoTpa (3aMeHbl) UM OTMeHbl HACTOALWEro cTaHjapTa CoOTBeTCTBYLee yBegomieHne bygeT
ony6/IMKOBaHO B GamKanliem BbINYCKE eXeMecA4YHOro MHGOpPMaLMOHHOro ykasaTens «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYKLWAasa UHpopmauns, yBefoMNeHne U TeKCTbl pasMeLLalnTCca Takke B UH-
hopMauUnoHHOI cucTeme 06LWEero Nob30BaHNa — Ha opuuManbHOM cainTe degepasbHOro areHTCcTBa no
T EexXHNYEeCKOMY PeryanpoBaHuio U MeTpoaorum B ceTun MHTepHeT (www.gost.ru)

© CrtaHgapTuHgopm, ochopmneHune, 2013, 2019

HacToawwnii ctaHaapT He MOXET GbiTb MOJSIHOCTBIO WU YACTUYHO BOCMPOU3BELEH, TUPAXMUPOBAH 1 pac-
NnpocTpaHeH B kayecTBe o(ULMANbHOIO M3faHus 6e3 paspeleHns defepanbHOro areHTCTBa No TeXHWYECKo-
My pPerysimpoBaHuto 1 MeTposiorim
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HAUWOHANbHBIA CTAHAOAPT POCCUWMCKOW @SEALEPALUNWN

FocypapcTBeHHas cucteMa o6ecnevyeHusi eAUHCTBA U3MeEPEHNI]
,CI,I/ICI'IEPCHbII7I COCTAB TA30BbIX CPEL

OnpepgeneHne pasmMepoB HaHOYaCTUL, METOAOM AN AY3MOHHOW CnekTpoMeTpumn

State system for ensuring the uniformity of measurements. Disperse composition of gas atmospheres.
Determination of nanoparticle size by diffusion spectral analysis

[Jarta BBegeHns — 2013—01—01

1 O6nacTtb NpUMeEHeHNS

HacTtosawwmin ctaHgapT pacnpocTpaHaeTca Ha MeToj onpefeneHns pasMmepoB HaHoyacTuy B gManasoHe
oT 5 4o 200 HM B rasoBbix cpefax rno KoaguumeHTy nx andgysuu.

MeTog NpMMEHST ANS aHanu3a aspo3osieil ¢ ogHOMOAaNbHbIM pacnpefeneHneMm yacTtuy no pasme-
pam.

MeTon peann3yeTcs C NOMOLLbH aHa/IM3aTOPOB, OCHOBHbIM 3/IEMEHTOM KOTOPbIX SIB/ISETCA MHOrOCTY-
neHyatas Anddy3voHHas 6GaTapes CeTOYHOro Tuna ANA pasfjesieHns aspo30/ibHbIX YacTul, Mo pasmepam.
Kaxpgasa ctyneHb gudgpcpysmoHHoli 6aTapen npegcraBnset cob6oii Habop C pas/IMYHbIM YMCNOM MPOBOJIOYHbIX
CeTOoK.

CTaH4apT He ycTaHaB/MBaeT KOHKPETHbIX MEeTOAUK U3MEepEeHUi pa3MepoB 4acTul, B KOHKPETHbIX raso-
BbIX cpejax.

2 HopmaTtuBHbIE CCbI/IKU

B HacTosAlWem cTaHAapTe UCNOsb30BaHbl HOPMAaTUBHbLIE CCbINIKUM Ha cneaylolwmne cTaHgapThl:

FOCT 12.1.005 Cucrtema ctaHgapToB 6e3onacHocTu Tpyga. O6uwme caHUTapHoO-rurneHnyeckne Tpebo-
BaHMA K BO34yXy paboyeli 30Hbl

FOCT 12.1.007 Cuctema cTaHgapToB 6e3onacHoCTM Tpyaa. BpepgHble BewectBa. Knaccudmkaums u
ob6uwune TpeboBaHNA 6€30NacHOCTMU

FOCT 12.1.044 (WCO 4589—84) CucTtema cTaHgapToB 6e3onacHocTu Tpyaa. MoxapoB3pbiBOONACHOCTb
BelwecTB 1 matepnasoB. HoMeHknaTypa nokasartesieli 1 METOAbl UX onpefeneHus

FOCT 12.4.011 Cuctema cTaHgapToB 6e3onacHocTu Tpyaa. CpefctBa 3awuTtbl padoTawuwmnx. Obuwume
TpeboBaHnA 1 knaccudukayms

FOCT 32 Macna Typ6uHHble. TeXHMYECKNE YCNOBUS

FOCT 6613 CeTkn NPOBOJIOYHbIE TKaHblE C KBagpaTHbIMU Avelikamun. TeXHUYeckme ycnoBus

FOCT 8728 MnacTtudunkatopbl. TeXHUYECKUE YC/10BUSA

FOCT 34100.1/ISO/IEC Guide 98-1:2009 HeonpegeneHHocTb namepeHus. Yactb 1. BBegeHune B pyko-
BOZCTBA MO BbIpaXEHWI0 HeonpeneneHHOCTU N3MepeHuns

FOCT 34100.3/ISO/IEC Guide 98-3:2008 HeonpepgeseHHOCTb usMmepeHus. Yacte 3. PyKOBOACTBO MO
BblpaXKeHUI0 HeomnpeaesieHHOCTU U3MepeHus

M3pgaHve ochmumnanbHoe
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FOCT 34100.3.1/ISO/IEC Guide 98-3:/Suppl 1:2008 HeonpegeneHHOCTb nsMepeHus. Yacto 3. PykoBof-
CTBO NO BbIpaXeHW0 HeonpeaesieHHOCTN M3MepeHus. [lononHeHne "TpaHcdopmupoBaHue pacnpepgeneHui
C ucnosib3osaHnem metoga MoHTe-Kapno

FOCT P NCO 5725-2 To4yHOCTb (NPaBUIbHOCTb M NPELM3NOHHOCTb) METOAOB U Pe3y/ibTaToB N3MepPEeHUii.
YacTb 2. OCHOBHOW MeTof onpejesieHns MoBTOPAEMOCTU U BOCNPOU3BOAMMOCTM CTaH4apTHOro metofa W3-
MepeHWiA

FOCT P EH 1822-2 BbicokoahpekTuBHbIe punbTpbl ounctkm EPA, HEPA un ULPA. YacTb 2. l'eHepupo-
BaHWe aspo30/ieil, ncnoltatesibHoe obopyfoBaHMe, cTaTUCTUKA cyeTa YyacTul,

FOCT P EH 1822-3 BbicokoadhhekTuBHble ounbTpbl ounctkn EPA, HEPA n ULPA. YacTb 3. VcnbiTaHusa
NnaocKoro ounbTpyoLero marepuana

FOCT P EH 1822-4 BbicokoadhhekTuBHble ounbTpbl ounctkn EPA, HEPA n ULPA. YacTb 4. VicnbiTaHusa
(PUNBTPOB Ha yTeuky (MeTol CKaHWpPOBaHUA)

MpumeyaHune — MMpy NOMb30BAHNM HACTOSILLMM CTaHAAPTOM LiEe/1ecoobpas3Ho NpPoBepUTb AecTBME CCbLIoY-
HbIX CTaHOAPTOB B MHPOPMALMOHHOM cucTeme O6LIEro nosib3oBaHns — Ha oduumanbHOM calite defepasibHOro areHT-
CTBa MO TEXHUYECKOMY PEry/IMPOBaHMIO U METPO/IOTMN B CETU VIHTEPHET MM NO €XerogHoMy UHOPMaLMOHHOMY yKasa-
Tento «HauuoHanbHble cTaHaapTbi», KOTOPbI ONy6/IMKOBaH MO COCTOSIHUIO Ha 1 siHBaps TEKYLIEro roga, v no Bbinyckam
©XeMeCsA4YHOro MHPoPMaLUMOHHOTO ykasaTens «HaumoHasibHble cTaHAapTb» 3a Tekywmid rofd. Ecnm 3aMeHeH CCbINIoYHbIN
CTaH4apT, Ha KOTOpbIi faHa HeAaTMpOBaHHAs CCblIKa, TO PEKOMEHAYETCS UCMO/b30BaTb AE/CTBYIOLLY BEPCUIO 3TOTO
CTaHfapTa C y4eTOM BCEX BHECEHHbIX B f@HHYH BEPCUIO U3MEHEHWIA. ECnM 3aMeHEH CCbINIOYHbIA CTaHAaPT, Ha KOTOpbIiA
[JaHa JatupoBaHHasi CCbifka, TO PEKOMEHAYETCA UCNONb30BaTb BEPCUIO 3TOTO CTaHAapTa C yKa3aHHbIM BbILLE TOA0M YT-
BepXAeHUs (NpuHATUS). Ecim nocne yTBepXAEHUst HACTOALEro CTaHAapTa B CCbIIOYHbIA CTaHZApT, Ha KOTOpbI AaHa
[aTMpoBaHHas CCblfika, BHECEHO M3MEHEHWE, 3aTparnBatolee NosoXKeHNe, Ha KOTOpoe AaHa CCblKa, TO 3TO MOJMOXeEHWE
pekoMeHayeTca NPUMEHSTL 6e3 ydeTa JaHHOTO U3MEHeHUsl. ECnn cCblIoYHbIli cTaHAApT OTMEHeH 6e3 3aMeHbl, TO Moso-
XEHWEe, B KOTOPOM [aHa CCbl/ika Ha Hero, peKoMeHAyeTCcsl MPUMEHSITb B YacTW, He 3aTparvBatoLLei 3Ty CCbUIKY.

3 TepMuHbI K onpeaeneHus

B HacTosiliem cTaHfapTe NPUMEHEHbI creayloline TepMUHbl C COOTBETCTBYHOLMMMN ONpeAeNeHUsIMU:
31

auncnepcHasa cuctema: CucTema, coctosauian u3 AByx Wam 6onee a3 (Tes) ¢ CUILHO pa3BUTON Mo-
BEPXHOCTbI0 pasgesia Mexgay HUMW.
[FOCT P 51109—97, cTaTtba 5.6]

3.2

AncnepcuoHHaa cpefa: HenpepbiBHasA pasa B 4MCNEPCHON cucTeme.
[FTOCT 16887—71, cTtaTba 2]

3.3

a’po30/ib: [ucnepcHble CUCTEMbI, COCTOSALWME U3 MEIKUX YacTuL, B3BELIEHHbIX B BO34yXe WM ApYy-
rom rase (nblfb, ObIM, TYMaH, CMOTr).
[FOCT P 51109—97, cTtaTtba 5.11]

3.4 MOHOAMNCNEPCHbIN aspo30/b: A3p0o30/b, CoAepXalinii YacTuLbl TO/IbKO OLHOIO pasmepa.

3.5 nonnagmncnepcHbln aapo30/b: A3pP030/b, COAEPXALLNA YacTMLbl Pas3HbIX pasmepos.

3.6 HaHouacTuua: Teepablid, XNLKUA NN MHOToasHbl 06bEKT, B TOM YMC/Ie MUKPOOPraHu3Mm, pasme-
poM MeHee unn pasHbIM 100 HMm.

3.7 pasmep HaHo4yacTuubl: nameTp cdepbl, KOTOpas B KOHTPONMpPYOLWeM npnéope gaeTt OTKANK, pas-
HbIA OTKMNKY OT OLEeHVBaeMoli HaHo4YacTULbl.

3.8 cueTHaa KOHUeHTpauusa: Yucno yactuy B eguHuLe o6bema SUCNEPCHON CUCTEMBI.

3.9 pacnpegeneHne yactuy no pasmepam: 3aBUCUMOCTb CYHETHON KOHUEHTpauumn 4acTul OT MX pas-
mepa.

3.10 koadhpuumeHT npockoka: MapameTp cTyneHn andy3noHHON H6aTapeun, onpefensemMblini Kak oT-
HOLLUEHME CYETHON KOHLEeHTpauum aspo3onsa A0 W NOC/e ero NPOXoXAeHnsa yepes CTyneHb.
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4 CyuwHOCTb MeToga U3MepeHWni

CywHOCTb MeToAa COCTOUT B onpeaeneHun koagppuuneHTa gupdysnm D aspo30/bHbIX YacTuy, No ms-
MepeHHOMY 3HauyeHuto KoapduumeHta mx npockoka P(M) uepes ctyneHb guddpysmoHHOW 6atapeun, comep-
Xallyl M CeTok, Mpu YC/0BMM M3BECTHOI 3aBUCMMOCTU KoadduumeHTa Npockoka 4vacTul, onpefeneHHOoro
pasMepa OT uMcna CeTokK.

TeopeTnyeckme 3aBUCUMOCTU KOIhULMEHTA NPOCKOKA OT Yncia CeToK ANA MOHOAMCNEPCHbIX U NOJu-
ANCNepCcHbIX aapo3onieli npeacTaB/ieHbl B NPUA0OXeHUN A.

KoahchunumeHT andpchysnmn cesizaH ¢ KOI(pdPrLUMEeHTOM Npockoka hopMyon

3

D=2V InP(n) 2
=T An (1)

raoe V— nuHeliHaa CKOpOCTb aspo30/s vyepe3 Andy3noHHy GaTtapero;

r— paguyc npoBOJIOKM, U3 KOTOPOW COTKaHbl CETKM;
P(n) — koadppmuymeHT npockoka, pasHbili C/CO, rae CO m C — cueTHast KOHUEHTpauusa yacTuy B a3posone

COOTBETCTBEHHO [0 U MOC/NE NMPOXOXAEHUA ero yepes Anddy3noHHyo 6aTtapelo;
N — 4YKUCNO CeTok;
A — amMnupunyeckas KOHCTaHTa.
3aBNCMMOCTb Mexay KoadduumeHTom anddy3um 1 pasmepoM aspo30/bHON YacTuubl ONUCbiBaeTCH

ypaBHeHnem KaHHuHrema — MwunnekeHa

C 7 1+al(2/irf)-fa2(2 //d ) e A (2ht>
3y 2)

roe K — nocTtosiHHasa BonbumaHa;

T— TemnepaTtypa aspo30ns;

U — KO3 (PUUMEHT ANHAMNYECKON BA3KOCTU AUCNEPCUOHHON cpefbl;

d — pasmep aspo30/bHOK YacTulbl;

/| — cpepHssa gnnHa cBob6ogHOro npobera YyacTuubl;

av a2, a3— nosyaMnupuyeckue KOHCTaHThbl, paBHble cOOTBeTCTBEHHO 1,25; 0,42; 0,87. AnropuTtm pelle-
HUSA ypaBHEHUS (2) OTHOCUTE/IbHO pa3Mmepa 4YacTul, MOHOAMCNEPCHOro aspo30/a npueeseH B npuioxeHun b.

B cnyyae nonmamcnepcHoOro aspo3ons KoagppuumMeHT NpoCcKoka 3aBUCUT OT (PYHKUMKM pacnpegeneHuns

a3p030/1bHbIX YacTul, Mo pasmepam, B KA4eCTBE KOTOPOI MCNO/b3YHT pas/inyHblie MogenbHble PYHKUMK. AHa-
NIM3 NONMMAMNCNEPCHOrO aspo30/is C NpuMeHeHneM andpy3noHHoON 6aTapen NpPoBOASAT HA OCHOBE raMma-pac-
npegenenus f(x) c nepemeHHon x, paBHol D, rae koadhduuneHT gnddysnn D cBA3aH ¢ pa3Mepom 4vacTuubl
ypaBHeHuem (2).

5 OnucaHune cpefcTBa U3MepeHUin

51 CpefCcTBO M3MepeHuin, peanusywuiee Metos AN Py3MOHHON cnekTpomeTpumn, — AN Y3NOHHbIN
a’po30/1bHbI/i aHanM3aTop — A0J/KHO BK/IYaTb B cebs cnefytolime OCHOBHbIE KOMMNOHEHTbI:

- Andbhy3noHHY 6aTapelo;

- YCTPOWCTBO ANS1 YKPYMHEHUSA HaHOo4YacTuu;

- CPefCTBO U3MEPEHW CYETHOW KOHLEeHTpaLuuu;

- pacxogomep;

- 6nok c6opa 1 06paboTKN fAaHHbIX.

Ha pucyHke 1 npuBefeHa TMNMYHAsA cxeMa cUCTeMbl AU AY3MOHHOro aHanusaropa.
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Bbxos,
npoBb!

1— gucbdhysnoHHas 6aTapesi; 2 — yCTPOICTBO A/151 YKPYNMHEHNST HAaHOYacTuL,; 3 — CPEACTBO M3MEPEHUIn CHETHOM KOHLEHTpauuu;
4 — pacxogowmep; 5 — 6710k coopa 1 06paboTKM AaHHbIX; W V2, V3, V4, V5, V6 — KianaHbl

PucyHok 1— TunmuHas 6nok-cxema Anddpy3MoHHOro aspo30/IbHOr0 aHanmsarTopa

5.2 OnuncaHne KOMIMOHEHTOB

5.2.1 Auddy3noHHaa G6aTapes

5.2.1.1 CtyneHn andchysnoHHON 6aTtapen AO/HKHbI OCYLLECTBAATbL cenapaunio aspo30/ibHbIX YacTul, no
pasmMmepam.

5.2.1.2 Kaxpas cTyneHb AO/DKHA MMETb BbIXO4 AN LOAN a3po30/1s, OTOOPaHHON e u3 aHanusmpyemori
npoo6s.l.

Pa3mep oTo6paHHbIX CTyMNeHbi0 YacTul, 3aBUCUT OT 4YMcC/iia YCTAHOBMEHHbIX HA Hel ceTok, a Takxe oT
CKOpOCTM MoTOoKa al3po3ons B anddy3noHHOW 6aTapee. Bbibop uncna cTyneHein m ceTOK AO/KEH OCyLW,ecT-
BNATbCA B 3aBUCMMOCTM OT Tpebyemoro guanasoHa U3MepeHuin pasMepoB 4vacTuuy. [na aHanusa aspos3ons
C pasMmepamu yacTtul oT 5 o 200 HM pekoMeHAyeTCcA NPUMeHATb AN PY3NOHHbIE aHanM3aTopbl C NATUCTY-
neHyaton andpysnoHHON GaTapeein ¢ HabopaMu CeToK corsiacHo Tabnuue 1 npM 06bEMHOM CKOPOCTM NOTOKa
aspo3sonsa 1 wnm 2 gMm3/MUH.

Tabnuuya 1
Homep cTynenu 3 4 5
Yncno ceTok CTyneHu, L. 3 6 12 24 48
Pa3mep oTbupaembIx CTyneHbo YacTul, HM 5 10 50 100 200
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5.2.1.3 O6bemHasa CKOpOCTb NOTOKa a3po30ns B Aucdy3moHHON 6aTapee AoMKHA ONPeAensaTbCs U Co-
XPaHATbCA HEM3MEHHOI C MOrpeLwwHoCTbI0 B Npeaenax +5 % B npouecce nsMepeHus. BamsaHue ckopocTtun aspo-
30719 Ha TOYHOCTb €ro cenapauuu no pasmepam B A Py3MOHHON H6aTapee onucaHo B NpunoxeHun B.

5.2.1.4 Anchhy3nMOHHbIA a3p030/ibHbIA aHanM3aTop AO/KEH UMEeTb aBTOMAaTMYECKY0 CUCTEMY Nepekso-
YeHuii NOTOKOB ANSA MPOBEAEHUS U3MEPEHUA Ha KaX[ol CTyneHu.

5.2.1.5 CeTku A0/KHbI ObITb YCTAHOB/IEHbI NEPNEHANKYIAPHO K MOTOKY aspo30/is.

5.2.1.6 TeyeHne aHanmM3npyemoi nNpobbl OT TOUKM NOCTyn/aeHns B AN dYy3noHHYy0 6aTapeto 40 Bbixoga
M3 Hee [0/KHO ObiTb TAMUHAPHBIM.

5.2.1.7 CeTku, ucnosb3yemble AN pasfeieHns aspo30/ibHbIX YacTul, AO/KHbI COOTBETCTBOBATL Tpebo-
BaHusAmM FOCT 6613. B andpy3nMoHHO/ 6GaTapee peKOMeHAYyeTCA MCNO/b30BaTb CETKM HOPMaJIbHON TOYHOCTH
C pa3Mepom CTOPOHbI sivelikn ot 0,040 go 0,080 mm no NOCT 6613.

5.2.1.8 Cuctema pacnpegesieHnss NOTOKOB A0/HKHA ObiTb FrePMETUYHON.

5.2.2 YCTpOWCTBO ANA YKPYNHEHUS HaHo4YacTuy,

5.2.2.1 YCTpOWCTBO 419 YKPYNHEHWUS HAHO4YaCTuL, AO/DKHO obecneynBaTbh YKpYNHEHVWE adp0o30/ibHbIX Ha-
HoYacTuy, 4O pasMepoB, PErUCTPMPYEMbIX CPeACcTBaMWU WM3MEPEHURA CUYETHOM KOHUEeHTpauuu, MEeTOAOM KOH-
JeHcauun Ha yacTuuax NepechilleHHOro napa pa6ouyei XugkocTu.

5.2.2.2 B kayecTtBe pabouei XnMAKOCTU pekoMeHAyeTcs ucnonb3oBaTtb anbytmndgranart no NOCT 8728,
anoktuncebauynHat no FOCT 8728, TypbuHHble Macna no FOCT 32 uniu apyrue XXuakocTtu.

5.2.2.3 B ycTpoiicTBe ANA YKPYMHEHUS HaHo4acTuy cnefyeT OCYLLeCTB/IATb KOHTPO/b TemnepaTtypbl
pabouei XnMAKOCTN M a3p030/1s1 C MOTPELHOCTLI0 B npegenax +1 °C.

5.2.2.4 KOHCTpPyKUMSA YyCTpOWCTBa ANA YKPYMHEHUS HaHO4YaCTUL, He AOJDKHA gonyckaTb nonajaHus ns-
NMwHeR Bnarm B Nnpo600TOOPHbLIN KaHan cpeAcTBa U3MEPEHUIA CYETHOI KOHLEeHTpauuu Bo usbexaHue cbos B
ero pabore.

5.2.3 CpeacTBO M3MEpPEHUi A CHETHOW KOHUEHTpauun

5.2.3.1 CpencTBO M3MEPEHNI CYHETHOWM KOHLUEHTpauunm fOoMKHO obecneymBaTb U3MEPEHUST CHETHOI KOH-
LeHTpaumn aspo30/bHbIX YacTul, Ha Bxoge AN Y3NOHHOW 6aTapen M BbixoAe AaHHOW CTyneHu c 3afaHHoW
NOrpeLHoCTb0 N0 BCEMY paccMaTpuBaeMoMy AManas3oHy pasMepos.

5.2.3.2 BbI6op cpeacTtBa N3MEPEHUI CUETHON KOHLEeHTpauumn cnegyet ocywecTBAATb B 3aBUCUMOCTU OT
HWKHEWN rpaHuLbl Anana3oHa pasMepoB aHaM3nMpyeMblX YacTul. PekoMeHAyeTCcs MCM0/b30BaTb B KaYecTBe
TakMx CpefcTB U3MEPEHUn cueTunkn aaep KoHAeHcauumn, B COCTaB KOTOPbIX YXXe BK/OUYEHbI ycTpolicTBa ANs
YKPYMHEHNS1 HaHOYaCTUL, ONTUYECKME CUETUYUKN AN U3MEPEHUS HaHOYaCTUL,.

5.2.4 Bnok ynpaB/ieHNs 1 06paboTKM faHHbIX

5.2.4.1 Bnok ynpaBneHnss M o6paboTkM AaHHbIX AO/MKEH OCYLWEeCTBAATb YyNpaBfieHWEe U KOHTPO/b 3a
NpoLeccoM M3MEepeHUs U coCTosAHUEM AU dY3MOHHOTO aapo30/bHOI0 aHanuMsaTopa, a Takke cb6op n npeob-
pas3oBaHue faHHbIX.

5.2.4.2 YnpaBneHue, KOHTPO/ib 1 06paboTKy fiaHHbIX cnefyeT OCyL,eCcTBAATbL C MOMOLLbI0 NPOrpamMmmHO-
ro obecneyeHus u/mnm annapatHoro obecneyeHns Ha NepcoHasibHOM KoMmMbloTepe. [lonyckaeTcs MHTErpupo-
BaTb 6/I0K ynpaBneHnsa 1 06paboTku faHHbIX B aBTOHOMHbIV NpM6op ANA M3MEPEHUIA CYETHOIM KOHLUEeHTpauum
yactuu,.

6 YcnoBus naMepeHui

Mpwn BbINONHEHUN M3MEPeHUI cnepyeT cobngartb cnegylowme ycrnosus, ecim B pykoBoACcTBax Nno akc-
nayatauyum NnpMMeHseMblX CPeLCTB He yKa3aHbl 60/1ee XEeCTKMe YCN0BUS NPUMEHEHNS:

- TeMnepartypa okpyxatuiero sosgyxa (20 £ 10) °C;

- BnaxHoctb o1 30 % o 80 %;

- fasneHne ot 84 pgo 106 kla;

- B 30He pasMeleHns A Py3noHHOro asapo30/IbHOr0 aHanmnsaropa AO/DKHbl OTCYTCTBOBaTb MexaHuye-
ckne Bmbpaymmn ¢ yactotamm go 30 Ny n amnanTygol BubponepemelieHnii 6onee 0,75 mm;

- HanpseHue nutatowein cetn 230 B
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7 TpeboBaHNA 6e30MacHOCTHU

7.1 K BbINOSIHEHNIO U3MEPEHUIA C NOMOLLLLI0O AN PY3MOHHOTO a3po30/bLHOr0 aHannsaTopa fonyckalTcs
nvua, npowejumne MHCTPYKTaX Mo TexHuKe 6e30nacHOCTU U AONyLWEeHHbIE K paboTe C 3NeKTPOTEXHNYECKUMN
nsgennamn go 1000 B, umerouwime KeanuumkaLmoHHyo rpynny no anektpobesonacHoctn He Huxe lll, a Takxe
npoweglwmne NHCTPYKTaX No TexHuke 6e3onacHoOCTU npu paboTe € NasepHbIM U3NTyYEHUEM.

7.2 Tlpy BbINOMIHEHUN U3MepeHWi cobnogaloT TpeboBaHMA 6€30NacHOCTU, yKasaHHble B aKCniyaTtauu-
OHHOW AoKyMeHTauun Ha Andy3MOHHbIA asapo30/bHbIli aHannsarTop.

7.3 Mpn ncnonb3oBaHUU ANA HACbIWEHUS a’po30asA B KayecTBe pabouein xmagkoctum gnbytundrana-
Ta, AuMoKTuicebaumHata wnum TypbUHHOro Macna Heobxogumo cobnwgate Tpeb6oBaHna OCT 12.1.005,
FOCT 12.1.007, TOCT 12.4.011 v F'OCT 12.1.044 nna paboT c NOXapoB3pbiBOOMNACHLIMU U BpeAHbIMU Belle-
cTBamu.

8 Tpeb6oBaHMA K a3p030/IbHON Npobe

A3po3osibHasa npoba He JO/MKHA coAepXaTb Kaneflb Macfna, BoAbl M KPYMHbIX YacTuu. NS ee 04ncTKu
pekomMmeHAyeTCca MCNOMNb30BaTh MMMNAKTOPbI.

9 MopsigoK NOATrOTOBKM M NPOBEAEHUS N3MEPEHWIA

9.1 MoaroToBKka M NpoBefEHNE U3MEPEHWI BK/OYaAET criedytolime atanbl:

a) npoBepka paboTbl Bcex yacTtein Agnddpy3noHHOro a3po30sibHOr0 aHann3arTopa,;

6) npoBepka poHa B Npo600THOPHON cucteme B AN PY3MOHHOM a3p030/IbHOM aHanMsaTope;

B) U3MepeHue n o6paboTka AaHHbIX.

9.2 MNpu npoBepke paboTbl AU EY3MOHHOTO a3pOo30/IbHON0 aHanmMsatopa Heobxogumo yb6eauTbca B
NpPaBW/IbLHOCTU perucTpauum napaMeTpoB BCEX KOHTPONMPYHOLWMX CUCTEM (CKOPOCTb NOTOKa, TemnepaTypa u
T. N.), BO3MOXHOCTU MoAcYeTa 4yacTul,.

9.3 ®oH B npob6ooTbOpHOIi cucteme ANAPEGPY3IMOHHOTO a’pPO30/IbHOT0 aHanM3aTopa AO/MKEH ObiTb He
6onee 10 cm'3. MpoBepky poHa pekoMeHAyeTCs MPOBOAMTbL MpPU YCTAHOBKE Ha Bxode Anddy3MoHHOK 6a-
Tapeu BO3AYWHOro thunbTpa BbiCOKOW adhgpekTuBHocTM oT H13 pgo H14 knacca nmo NOCT P EH 1822-2 —
FOCT P EH 1822-4. Mpwn npeBbiweHnn hoHa cnegyeT NPOBOAUTb OUYMCTKY MPOBGOOTO6OPHON CUCTEMbI C MOMO-
Wb YACTOro BO3Ayxa (He cofepXaliero B3BeLEeHHble YacTulbl).

9.4 N3mepeHue n o6paboTka AaHHbIX BKIKOYAET cneaywuime atansbl:

- U3MEPEHNs CYHETHbIX KOHLEHTpaunii Ha Bxoge Anddy3noHHol 6aTtapen (4O CETOK) M Ha BbIXOA4e Kax-
[ON CTyNeHU, COXpaHEeHUEe AaHHbIX;

- nporpammHasi 06paboTka NoslyYeHHbIX faHHbIX (BblYMCieHne Ko3ahLUMEHTOB NPOCKOKOB A1 KaXA0i
cTyneHu, onpegeneHne koagppuuneHTa anddysnn D npyn ycnoBun N3BeCTHOW 3aBUCMMOCTU KoadpdhuymneHta
NpoCKoKa YyacTuy, onpeaesieHHOro pasMepa OT YMcna CeToK, pacyeT cpefHero pasmepa vactuy dcp u ero guc-
nepcuun, BblYUCNEHNE 3HAYEHUI CYETHOW KOHLEHTpaLMM YacTul COOTBETCTBYHLLUX Pa3MepPOB).

10 MpaBuna odopmMIeEHNA pe3ynbTaToOB U3MEPEHUN

OTyeT 06 M3MEPEHUAX AO/DKEH BKAKOYATbL pe3ynbTaTbl U3MepeHuii — cpegHuii pasmep vyactuy d , guc-
nepcuio, a Takke pekoMeHAyeTcs ykasblBaTb C/IEAYHLWY MHPOpPMaLmio:

- npeHTudukaumo audy3MoHHOTO a3po30/IbHOTO aHanM3aTopa, BKAYas U3roToBUTENS, MOAesb U ce-
PWIAHBIA HOMEDP;

- JaTy v BpemMsi aHanusa;

- TN aHaNM3MpPyemMoro aspo3ois;

- 06BbEMHYI0 CKOPOCTb MOTOKA a3p030/s;

- TemnepaTtypy nNpobbl a3po30/s Ha BbiIxofe yCTpolicTBa AN YKPYMHEHWUSI HAHOYaCTUL,;

- YCNOBUA U3MEPEHWUIA;

- AaTy NpoBeAeHua NocnefHero NCnbiTaHUst Ha repMeTUUYHOCTb U CKOPOCTb YTEUKMN.
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11 OueHKa HeonpeaeneHHOCTN pe3yibTaToOB N3MEPEHWNii

11.1 OueHKy cTaHfapTHON HeonpefeneHHocTy (npeaenbl fonyckaeMOn OTHOCUTEIbHON MOrpeLLlHOCTH)
pes3ynbTaToB M3MEPEHUn pacnpefesnieHns 4yacTul no pasmepam cnefyeT NpoBOAWUTbL B COOTBETCTBUU C Tpebo-
BaHVWAMMU C MCMNONb30BAHNEM 3TANIOHHbIX MEp pasMepa HaHo4vyacTul, B ra3oBbix cpefax. B kauecTBe ykaszaHHbIX
Mep pekoMeHAyeTCA MPUMEHATb AUCNEePCHble CUCTEMbl Ha OCHOBE MOJINCTUPOJIBHOIO NlaTtekca. Xapakrtepu-
CTVMKN Mep W YC/I0BMA UX MPUMEHEHUSA OO/DKHbI ObiTb OnpefenieHbl B TEXHUYECKON AOKYMEHTauMn Ha HUX.

11.2 Ecnn Heobxoauma oueHKa NOBTOPSIEMOCTM (CXOAMMOCTM) M BOCMPOM3BOAMMOCTU U3MEPEHUIA, ee
ocyuwectenAT B cootBetcTBun ¢ FOCT P NCO 5725-2.
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MpunoxeHve A
(cnpaBo4HOE)

TeopeTnyeckas 3aBUCUMOCTb KOS(*)(*)I/ILI,VIEHTa NMPOCKOKa OT 4Yncsla CETOK B COOTBETCTBUN
C pasmMepamMin a3po30J/ibHbIX HacTuny,

Al Ha pucyHkax A.1 n A.2 npeactaB/ieHbl TEOPETUYECKME 3aBUCUMOCTY KO3hdnLMEHTa NPOCKOKa OT Ync/a CETOK
L1 MOHOAMCNEPCHOro aspo3ossa ¢ pasmepamun vyactuy, ot 5 g0 200 Hm.

0 5 10 15 20 25 30
Yumcrio cetok n

PrcyHok A1 — TeopeTunyeckas 3aBUCUMOCTb KO3RpMLMEHTa NPOCKOKa a3po30/ibHbIX YacTul, pasmepamu ot 5 10 20 Hm
OT Yucna CeTOoK MNPy CKOPOCTU MOTOKa a3po3ons 1 aM3IMuH

KoadhdomupmeHT npockoka P(n)

PucyHok A.2 — TeopeTunyeckast 3aBUCUMOCTb KO3dhuumeHTa NPOCKoKa vyactul, pasmepamum ot 50 go 200 HM OT uncna
CeTOK MpU CKOPOCTK NoToKa aapo3onsa 1 AM3IMuH

A.2 KoathhULMEHT NPOCKOKa YacTyL, MOMMAMCNIEPCHOTO a3p030/1si C OAHOMOLA/IbHBIM pacnpeesieHeM 3aBUCUT OT
ymucna CeTok CTyneHn Anddy3MoHHO 6aTtapen 1 Buaa yHKUMM OAHOMOAAILHOTO pacnpeesieHnst YacTiL, no pasvepam
f(d), xapakTepusytoLleiics cpegHMM pa3MepoM yacTul, dop 1 WwmprHoii pacnpegenenust ad. Ans onpegenerusi oyHKLMM
f(d) BBOAST AOMONHWUTENBLHYIO OYHKLMIO TaMMa-pacnpeienieHns ¢ NeEPEMEHHON X, paBHoli D2/3 (cm. pasgen 4):
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f(x) =— xy'V Xx. (A1)
r(y)

CpefHee 3HaueHMe <x> W LUMPWHA pacnpefefieHns ax CBsA3aHbl C pacyeTHbIMK napameTpamu y 1 A COOTHOLLe-
Hua (A.1) no chopmynam:

<X>:_,0 e .
Y 02

MapameTpbl A My paccunTbiBaOT No oopmMy/iam:

A= (A3)

1nP(2)

1+A ] HP() 1

1nP(nl)

r=— (A-4)
n ]
o PUR2) Y-1 +1

roe P(MY) n P(N2) — koadhdmumeHTbl MPOCKOKOB CTYMEHEN € YMCIOM CeToK N1lu N2

AO— 6e3pa3mepHbIii NapameTp raMma-pacnpefeneHus, paBHbIi (2ru23 .

Pa3smep yactuy, kak oyHKUMIO OT X onpegenstoT rno copmyne (2), rae koadhduumeHT guddysvm D 3ameHsa0T Ha
3HayeHue X, paBHoe D2/3.

Ha pucyHkax A.3, A.4, A.5 npeacTaBneHbl OyHKUMM pacnpefeneHns yactuu, noamaucnepcHoro asposons f(d) c
pasmepamun oT 5 0 200 HM 1 COOTBETCTBYIOLLIME TEOPETUYECKME 3aBUCUMOCTN KOIIMLMEHTA NPOCKOKA OT YKCNa CETOK
Andpcpy3noHHol Gatapen P(n).

®YHKLWA M/IOTHOCTY PacrpeagsieHns no pasMepam

10 20 30 40 50
Umcno cetok n

6) ®yHkumsa P(n)

PucyHok A.3 — TeopeTuyeckas 3aBMCUMOCTb KO3(hdmLMEHTa NPOCKOKa OT Yyncia CeToK A1 YyacTul, pasmepamy 10 HM r
OTHOCUTE/IbHOI LUMPUHON pacnpeaenexus vactuy ot 0,1 go 1,0
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KoathdpmumeHT npockoka P{n)

Papnyc yactuu, HV Uncno cetok n
a) ®yHkums f(d) 6) ®yHkuma P(m)

PucyHok A.4 — TeopeTnyeckasi 3aBUCUMOCTb KO3hdnLmeHTa NPOCKOKa OT Ync/ia CeToK Ansi yactul, pasmepamn 30 HM 1
OTHOCMWTE/IbHOI LWUMpUHOI pacnpegenexus ot 0,1 go 1,0

0 10 20 30 40 50
Paapyc yacTuLl, HV Umncrio CceTok n

a) PyHkupa f(d) 6) ®yHkuma P(m)

PucyHok A.5 — TeopeTnyeckasi 3aBUCUMOCTb KO3dhdnLmeHTa NPOCKOKa OT Yncia CeToK Ans yactul, pasmepamm 100 HM
N OTHOCUTENBbHON WNPWHON pacnpegenernsa ot 0,1 go 1,0

10
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MpunoxeHve b
(cnpaBo4Hoe)

ANropuTt™M pelwweHnsa ypaBHeHna KaHHMHrema — MusiiekeHa OTHOCUTENIbHO pa3mMepa
MOHOAMNCNEPCHbIX a3P030J/1IbHbIX YaCcTunl

Mpn uccnegoBaHMmn YacTuL pasmepamy mMeHee 50 HM ypaBHeHue KaHHuHrema — MwunnekeHa npeobpasyloT B Bbl-

paxeHue
KT [ | 24afuD
6TpoO  +V KT (6.1)

roe D — koadhhuumeHT anddysnu;
K — nocTosiHHas BonbumaHa;

T— Temnepatypa aspo30/4;
/| — cpepgHssa oAnHa cBO6OAHOrO npobera YacTuubl;

d — pa3mep a3po30s1bHOI YacTuLpl;
p — KO3 ULMEHT AMHAMNYECKON BA3KOCTM LUCTNEPCHON cpepbl;

al— nonyamnupuyeckasi KOHCTaHTa, paBHas 1,25.

3T0 NO3BONSET BbIMUCNNUTL pasmep YacTul, no dopmysie
=L fIHS A
6ap0 V KT (6.2)

rae d — pasMep a3po30/1bHON YacTuLpl;
K — nocTosiHHasi BonbLMaHa;

I'— TemnepaTtypa aspo30/s;
[ — cpepnHaa onnHa cBo6oAHOro npobera YacTuubl;

D — koachdpnumeHT auddcpysuu;
p — KO3hhMUMEHT AMHAMUYECKOW BA3KOCTM AWCNEPCHON cpegbl;

al— nonyamnupuyeckas KOHCTaHTa, paBHasa 1,25.
Ha puicyHke B.1 nokasaHa 3aBMCMMOCTb NMOTPELLHOCTY BblUMC/IEHMA pa3mepoB YacTul, no hopmyne (b.2) ot 3Have-
HUWIA, paccumTaHHbIX No hopmyrie (2) B gnanaszoHe pasmepos oT 10 go 200 Hwm.

OrtHocUTeIbHasA NMOrpPeLLHOCTb

PucyHok B.1 — 3aBMCUMOCTb OTHOCWTE/IbHOM MOrPeLLHOCTN pe3y nbTaToB BbluucaeHuid no dpopmynam (2) n (6.1)
OT pasMepoB YacTuLy
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M3 rpadmka Ha pucyHke B.1 BMAHO, YTO OT/IMYME PE3Y/ILTATOB BbIYMCAEHUI MO dhopmynam (2) u (b.1) He npeBbl-
waeT 8 % B gnanasoHe oT 10 o 200 HM, a anA pasmepa 100 HM cocTaBnseT NPUMEPHO 7 %, YTO MeHbLUe OLN6KKY, BO3-
HUKatOLLEl 13-3a IKCNEepPYMEHTasTbHbIX NOrPeLIHOCTEN.

Mpwn BbIYMCIEHUM pa3MepoB YacTuL, 6onee 50 HM € NOrpeLLHOCTLIO 0T 2 % 0 1 % cnefyeT B KaUecTBe NepsBoro npu-
6nmKeHns 6patb 3HauveHve, onpegensiemoe no copmyne (b.2) ¥ ¢ warom, COOTBETCTBYIOLLMM TPebyemoi MorpeLLHocTu
(cm. pycyHok B.1), npnbanxartbecs K UCXOAHOMY 3HauyeHuto D, BbluMTas nocnefoBaTesibHO 3HauYeHne Tpebyemoil norpeLw-
HOCTM U3 nepBoro npuénmkeHns d. Ecnm TpeGyeTcs NOrpelHocTs M3mepeHns MeHee 1 %, TO HEOGXOAMMO BbINOSHATL
HECKO/IbKO MTepaumii. O NOrpeLLHOCTN KOHEYHOrO pesyfbTaTta MOXHO CyAuTb MO NOACTaHOBKe B chopmyny (2).

12
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MpunoxeHve B
(cnpaBo4Hoe)

3aBUCUMOCTb KOS(*)CbI/ILI.I/IeHTa NMPOCKOKa a3pP030J/1bHbIX HaCTuly OT YMUCJ/la CETOK B 3aBNCNMOCTU
OT CKOPOCTWN a3po30/id

Ha 3HaueHve koadhduLmeHTa NPOCKOKa a3p030/1bHOI YacTuLpbl ONpesesieHHOro pasmepa BAMSIET U3MEHEHMWe CKO-
pocTy aspo30ns B Anddpy3noHHOlM Gatapee. CneayeT yunTbiBaTb, YTO BapbMpOBaHMe CKOPOCTM MOTOKa CBSI3aHO C M3Me-
HeHneM uucna Mekne, T. . C UBMEHEHUEM YC/OBWIA yNaB/IMBaHNS YacTuL, BOJIOKHaMK CeTKM. CKOPOCTb MOTOKA HE MOXET
ObITb O4YEHb MasIoi, Korga CKOPOCTb MaKpOCKOMMYECKOro NepeHoca CTaHOBWTCA COMOCTaBUMOW CO CKOPOCTbI0 Andidoy3u-
OHHOTO MOTOKA, a Takke Korga CKOpOCTb MOTOKa MPMBOAMT K BO3HUKHOBEHWIO TypOYneHTHOCTU. [03TOMY C TEXHWYECKON
TOYKM 3PEHNS ONTUMASIBHO MMETb Habop ANMGY3NOHHLIX GaTapei, Yepes KOTOpble MOXHO MPOMNycKaTb OAWH M TOT Xe
NOTOK a3po30/isi.

Ha pucyHke B.1 npeacraBneHa 3aBUCMMOCTb KO3dhthuLMEHTa NPOCKOKA a3p030/ibHbIX YacTuL, ONpeaesieHHoro pas-
Mepa OT uncnia CeToK B Andhy3nOHHOI BaTapee B 3aBUCUMOCTU OT CKOPOCTU a3po30nsi.

KoathdomupeHT npockoka P{n)

Yumcrio cetok n

PucyHok B.1 — 3aBncnmocTb KoadhdmumMeHTa NPOCKOKa as3po30/1bHbIX YacTuy, pasmepom 10 HM OT Yncna CeToK
B Andhdpy3noHHOI 6aTapee npu 06bEMHbIX ckopocTsx 1, 2, 3 n4 gmM3IMuH

13
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YOK 620.3:022.91:006:354 OKC 17.020

KntoueBble cfioBa: AUCNEPCHbIA CcOCTaB, HaHo4YacTuua, pasMep HaHo4yacTuy, aspo3onb, Anddy3noHHas 6a-
Tapes, Koa(hpuuneHT Npockoka

14
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