OENEPAJIBHOE ATEHTCTBO

NMNo TEXHUHECKOMY PEI'YITMPOBAHUIO U METPOJOI NI

HALWOHANDbBHBbBIW roOCTP

CTAHOAPT
POCCUUCKOMW
OPEOEPAUUMN

[[ocynapcTBeHHas cuctema obecnevyeHus
eAUHCTBAa U3MepeHnw

NUCMNEPCHbIN COCTAB F'A30BbIX CPE[

OnpepeneHue pazmMepoB HaHOYaACTUL, METOAOM
andpPy3MoHHOU CNeKTpoMeTPUn

U3paHune ocpuumnanbHoe

MockBa
CtanpapTuHcopm
2013


http://geobases.ru/rubric/%D1%81%D0%BC%D0%BE%D0%BB%D0%B5%D0%BD%D1%81%D0%BA%D0%B0%D1%8F/0

[OCT P 8.755—2011

[lpeagucnoBue

Llenn 1 npuHuuMnel cTaHgapTusaunm B Poccunckon ®egepauum yctaHoeneHsl PegepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-P3 «O TeXHNYeCKoM perynmpoBaHn», a npasuna npuMeHeHUs HaunoHanbHbIX
ctaHaapToB Poccunckon ®egepaumm — FrOCT P 1.0—2004 «CTtaHagapTnsaumna B Poccunckon degepadini.
OCHOBHbIE NONOXEHUA»

CBeleHUA o cTaHpapTe

1 PASPABOTAH ®egepanbHbIM rocygapcTBeHHbIM YHUTAPHBIM NpeanpuatnemM «BcepocCcUUCcKMA Ha-
YUYHO-UCCNeaoBaTeNbCKMM  UHCTUTYT  (PUSUKO-TEXHUYECKUX U paguoTexXHUYecKMxX - U3MepeHUn»
(PIYIN «BHNAPTPW») GepepanbHOro areHTCTBa No TEXHUYECKOMY perynmpoBaHuio U meTtpornornn n deae-
panbHbIM rocygapcTBeHHbIM YHUTaAPHBLIM npeanpuatnem «OpaeHa Tpyaosoro KpacHoro 3HameHn Hay4Ho-Uc-
cnenoBaTenbCKUA PUINKO-XUMUNYECKNN UHCTUTYT nMeHn J1.A. Kapnosa» (PI'YIT HNOXA um. J1.A. Kapnoea)
['ockopnopaunn «Pocatom»

2 BHECEH YnpasneHnem metponorum degepanbHOro areHTcTBa Nno TeXHUYECKoOMY peryrmpoBaHUio U
MEeTPONOornm

3 YTBEPXXAEH N BBEAEH B OEWNCTBWE Mpukasom PenepanbHOro areHTCTea no TeXHUYECKOMY
perynmpoBanunio U metponorum ot 13 gekabpst 2011 r. Ne 1084-cT

4 BBEOEH BINEPBbIE

ViHcbopmayust 06 UMEeHeHUSIX K HacmosilweMy cmaHoapmy rybnukyemcs 8 eXke200H0 u30asaeMoM UH-
opMallIOHHOM yYKazamerne «HaluuoHanbHble crmaHoapmbi», meKcm U3MeHeHUU U rorpagoK — 8 eXXxeMecsuy-
HO U30asaeMbiX UHGhOpMaUUOHHbLIX yKa3zamernsax «HayluoHalnbHble cmaHOoapmbi». B crniydyae riepecmompa
(3aMeHbl) Ui OMMEHbLI Hacmosuwje2o0 cmaHoapma coomeemcemeyruiee yeeoomMmreHue byoem ornybriukoeaHo
8 eXXeMeCs4YHO u3dasaeMoM UHpOpMaUUOHHOM YKalamerne «HauuoHaneHbie cmaHOapmbi». Coomeemcemay-
rouast UHgbopmMmauus, yeeooMiieHuUe U meKkcmal pasMeljaromces makxe 8 UHgbopmMayluoHHoOU cucmeme obujez20o
rofb308aHUss — Ha ocbuyuansHoM calime ®edepallbHO20 azeHmcemaea rno mexHU4eCcKoMy pez2ynupogaHuio U
Memporsioauu 8 cemu VIHmepHem

© CTtaHgapTuHdgopm, 2013

HacTtoawmnn ctaHgapT He MoXeT OblTb MOSHOCTLIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKUPOBAaH U pac-
MpocTpaHeH B KayecTBe oduLmanbHoro nsganua 6es paspeweHns PegepanbHOro areHTCTBa No TeXHUYECKo-
MY PeryimpoBaHno N MeTPOSIoru
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

[ocypapcTBeHHasa cucteMa obecnevyeHUs egUHCTBa U3SMepeHUn

OUCNEPCHbLIU COCTAB NFA30BbIX CPE[]

OnpegeneHue pasmMepoB HaHo4YacTuy MeToaoM AU Y3IUOHHOU CNEKTPOMETPUN

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

Ilata BBeaeHna — 2013—01—01

1 O6nactb NpMeHeHUA

HacTodawn ctTaHaapT pacnpocTpaHAeTcsl Ha MeTod onpeaeneHunst pasMmepoB HaHOYacTUL, B Ananas3oHe
oT 5 ao 200 HM B rasoBbIX cpeaax no KoadppuumneHTy nx gudpdoysnm.

MeToa NnpUMeHSIoT ANg aHannsa as3po3onen ¢ oaHoModanbHbIM pacnpeaeneHnemM YacTul, No pasMmepam.

MeToa peannayeTcs ¢ NTOMOLbLIO aHaNM3aToOpPOB, OCHOBHLIM 3JTIEMEHTOM KOTOPLIX ABMSAETCA MHOMOCTY-
neH4yaTas andgpdysnoHHaa dartapest CeTOUHOro Tuna Ang pasgeneHnusa aspos30fbHbIX YacTUl, Mo pasMepam.
Kaxkgas ctyneHb andgpdgpys3noHHoN baTapeun npeacrtaBndet cobon Habop ¢ pasnUyHbIM YNCIOM MPOBONOYHBbIX
CETOK.

CTaHgapT He ycTaHaBNMBaeT KOHKPEeTHLIX MeTOAUK U3MEePEeHNN pa3MepoB YacTUL, B KOHKPETHBIX raso-
BbIX cpefax.

2 HopMaTuBHbIE CCbINKN

B HacTosilemM cTaHgapTe UCNOoNb3oBaHbI HOPMAaTUBHLIE CChINKKA Ha crneayolme ctaHaapThl:

[OCT P WNCO 5725-2—2002 To4YHOCTbL (NpaBUNLHOCTL U NPeLns3UOHHOCTb) METOA0B U Pe3ynbTaToB U3-
MepeHunn. Hactb 2. OCHOBHON MeTo onpeaeneHns NOBTOPSAEMOCTM U BOCMPOU3BOANMOCTU CTAHAaPTHOMO Me-
ToAa N3MepeHU

[OCT P 51251—99 ®unbTpbl OUMCTKM Bo3ayxa. Knaccudpukauma. MapkupoBka

[OCT 12.1.005—88 Cucrtema ctaHgaptoB bOesonacHocTy Tpyaa. Oblwme caHUTapHO-TUrMeHUn4YecKme
TpeboBaHWs K BO3AyXy paboyvein 30Hbl

[OCT 12.1.007—76 Cuctema ctaHgapToB besonacHocTU Tpyaa. BpeaHsle BewecTsa. Knaccngukaums
n obwme TpeboBaHNA Be3oNacHOCTU

[OCT 12.1.044—89 (MCO 4589—84) Cuctema ctaHgaptoB OesonacHocTu Tpyda. [loapoB3pbl-
BOOMaCHOCTb BeLIeCTB U MaTepuranoB. HoMeHKNaTypa nokasartenen 1 Metodbl UX onpeaeneHus

[OCT 12.4.011—89 Cucrtema crtaHaaptoB OesonacHocTn Tpyaa. CpeactBa 3awuThl padoTarolmX.
Obwune TpedboBaHUs N KNaccndukaLmns

[OCT 32—74 Macna TypbuHHble. TexHU4ecKkne ycrioBus

[OCT 8728—88 lNnactudmnkatopbl. TexHn4eckne ycrnoBus

[OCT 6613—86 CeTKM NpoBONOYHbIE TKaHble ¢ KBaapaTHbIMU 4yenkamM. TexHu4yeckme ycrnoBus

[TpumeyaHnwume—Ilpn NONb3OBaAHMN HACTOALWMM CTAHOAAPTOM LenecoobpasHo NPoBEepUTb AENCTBUE CCbINOM-
HbIX CTAHOAPTOB B MHAMOPMALMOHHON CUcTEME 0OBLLEro NONb30BaHMA HA odbmumanbHOM cante PegepanbHOro areHTCTBa
NO TEXHUYECKOMY PEryrIMpoOBaHUI0 N METPOSIONMN B ceTU IHTEPHET nnn no exerogHo n3gaBaeMmomMmy MHPOPMaLnOHHOMY
yKasaTtento «HaumoHanbHble CTaHAapThI», KOTOPbIK ONyBINMKOBAaH MO COCTOSHUIO HA 1 SIHBApS TEKYLEro roaa, n rno coot-
BETCTBYIOLLMM €XEMECHAYHO N3aBaeMbiM MHPOPMALMOHHBIM yKa3aTensiv, onybrnmkoBaHHbIM B TEKYLWLEM roay. Ecnu ccbl-
NMOYHbIW CTAHAAPT 3aMeHeH (M3MEHEH), TO NpPu MOMb30BaAHUM HACTOSWMM CTaHAApPTOM CleayeT PYKOBOACTBOBATBLCS
3aMEHSAIOLWMM (M3MEHEHHBIM) CTaHAAPTOM. ECnun cCbiNoYHbIM CTaHAAPT OTMEHEH DE3 3aMeHbl, TO MONOXEHUE, B KOTOPOM
OAaHa CCbINKa Ha HEero, NPUMEHSETCH B YACTU, HE 3aTparuBalowWeEN 3Ty CCbISIKY.

U3pgaHne odbvumanbHoe
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3 TepMUHbI N onpegeneHus

B HacTodAwWweM cTaHgapTe NpUMEHeEHbI crneayowme TEPMUHBbI C COOTBETCTBYIOLLIMMI onpeaeneHUaMm:
3.1

aucnepcHaa cuctema: Cuctema, coctosilias n3 AByx Unun donee dgas (Ten) ¢ CUNbLHO Pa3BUTOW NMOBEPX-

HOCTbIO pasgena mexay HAMN.
[FTOCT P 51109, cTtaTbs 5.6]

3.2

ancnepcuoHHas cpena: HenpepoiBHaga pasa B gUCNepCcHOW cCUCTEME.
[FOCT 16887, ctaTtba 2]

3.3

asapo3onb: [lucnepcHblie CUCTEMBI, COCTOSALLME N3 MENKUX YaCTUL, B3BELLUEHHbIX B BO3AYLLUHON NN ra30o-
obpasHon (QncnepcuoHHoOW) cpeae.
[FTOCT P 51109, ctatbs 5.11]

3.4 MOHOOMUCNEPCHBbIU a3po30Nb: A3p030Nb, coaepKaLlnn YacTuLbl TONBKO OOHOIO pasmepa.
3.5 nonuaucnepcHbIU a3apo3onb: A3p030Mb, cogepXalln YacTULbl pasHbIX pasMeposB.

3.6 HaHo4acTuua: TBepabli, XXUAKUA NI MHOrodasHbli ODBEKT, B TOM YNCNEe MUKPOOPTraHn3Mm, pasme-
pOM MeHee Unun paBHbIM 100 HM.

3.7 pasMep HaHo4YacTUubl: lnameTp cdepbl, KOTOpas B KOHTPONMpYOLEM Npnbope aaeT OTKINUK, paB-
HbIM OTKUKY OT OLUEeHMUBaeMON HaHOYaCTULLI.

3.8 cuyeTHaa KOHUeHTpauusa: Yucno Yyactul B eamHULLEe obbemMa AUCNEePCHON CUCTEMBI.
3.9 pacnpepeneHue YacTUL No pasmepam: 3aBUCUMOCTb CHETHOW KOHLIEHTPAaLIMM YacTUL, OT UX pasmepa.

3.10 koadthdpuuueHT Nnpockoka: lNapameTp cTyneHn andpdpysnoHHon baTtapeun, onpeaenaemMbl Kak oT-
HOLUEeHMe CUEeTHOW KOHLeHTpaLUKM a3po30nd A0 U Nocne ero NpoxoXxaeHus yepes CTyneHsb.

4 CywHOCTbL MeTog4a U3MepeHUNn

CYLWHOCTb MeTo4a COCTOUT B onpeaeneHnn kosdpdonunmeHTa andpdpysnn D aspo3orbHbIX YacTUL, NO 13-
MEpPEHHOMY 3HaYeHuto kKoadunumueHTa Ux npockoka P(n) vepes ctyneHs audpdysnoHHOU baTapen, coaepxa-
YO N CEeTOoK, NpU YCNOBUMA U3BECTHOW 3aBUCUMOCTU KO3(PULUMEeHTa MNMPOoCKoKa 4YacTul, onpegeneHHoro
pasmMmepa OT YUCa CEeTOoK.

TeopeTnyeckne 3aBUCUMOCTU KoadduLMeHTa NPOCcKoKa OT YMCa CeToK A9 MOHOANCNEPCHBIX N NOSU-
OUCNEPCHLIX a3po30onen npeactaBneHbl B NPUNOXKeHun A.

KoadpdpumuneHT gndpdpysnm ceasaH ¢ KOSPPULMEHTOM NPOCcKoKa POopMynon

3
D =2vr| NP0 2 (1)

An

roe V — nuHenHasi cCKopocTb aspo3ons vyepes anddpys3noHHyo baTapeto;
I — paaunyc NpPOoBOJTOKN, U3 KOTOPOW COTKaHbI CETKU;
P(n) — ko3 PpurumeHT npockoka, paBHeIn C/Cy, rae Co n C — cyeTHada KOHLUEeHTpaumMs YacTUL, B a3p0o30ne Co-
OTBETCTBEHHO A0 W NOCNe NPOoXoXaeHUs ero Yyepes andpdpysnoHHyo dbatapeto;
n — 4YUCNO CETOK;
A — 3aMnMpuyecKkad KoOHCTaHTa.
3aBUCUMOCTb MeXay KoapdpuumneHToMm andpdpysmm 1 pasmepom aspo30/IbHON YacTULbl ONACEIBAETCA
ypaBHeHMeM KaHHMHrema — MunnekeHa

_—a3(2lid)
b kT1+,g.~1(2z/o')+a?jr (2;/d) e | 2)
L

roe K — nocrtodHHada bonbumMaHa;
I — TemMnepaTypa a3po30ongd;
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U — KOS PULNEHT ANHAMNYECKON BA3KOCTU ANCNEPCUOHHON cpeabl;
d — pasmMep aspo30NbHON YacTulbl;

[ — cpeaHaAa AnnHa ceoboaHoro npobera Yyactuubl;

a,, a,, a; — NONyaMnMpu4ecKkne KoOHCTaHThbl, paBHble coOTBETCTBEHHO 1,25; 0,42; 0,87. ANropuUtm peLleHud

ypaBHeEHNA (2) OTHOCUTENBLHO pasMepa YacTul, MOHOOUCNEPCHOIo aspo3ond npusedeH B NPUIo-
XeHun b.

B cny4yae nonnancnepcHoro aspo3ons kosdduuneHT Npockoka 3aBUCUT OT ByYHKLWK pacnpeaeneHus
a3p030/bHbIX YacTUL, MO pasMepaM, B Ka4yecTBe KOTOPOW WUCMOMb3YHT pasfinyHble ModenbHble YHKLNN.
AHanMs nonnagucrnepcHoro as3po3ona ¢ npuMmeHeHnem auddysnoHHon batapen NpoBoaAT Ha OCHOBE ram-

Ma-pacnpegeneHuns f(x) ¢ nepemeHHon x, paBHon D%, rae koadbduuneHT anddysum D ceasaH ¢ pasmepom
YacTULbl ypaBHEHNEM (2).

5 OnucaHue cpeacTBa N3MepeHUM

5.1 CpeacTBO M3MepeHUN, peanusyollee Mmetoad AN dPYy3MOHHOU cneKkTpoMeTpun, — AN dpy3nOHHbIN
a3pP0O30MbHbIA aHanusaTop — AOMMKHO BKNOYaTh B cebe creayrolne OCHOBHBIE KOMMOHEHTHI:

- andpdy3noHHy BaTapelto;

- YCTPOUCTBO ANA YKPYNMHEHUA HaHoYacTuL,;

- CcpeCTBC U3MePEHUN CHETHOW KOHUEHTpAaLWUK;

- pacxoaomep;

- bnok cbopa n obpaboTKM AaHHBIX.

Ha pucyHke 1 npuBegeHa TUNM4Haa cxema cuctembl ANPPYIMOHHOIO aHanmsaTopa.

Bbixon
Npoobl

Bxog npobul

T — andpdy3noHHaa dbatapes; 2 — yCTPOUCTBO ANA YKPYNHEHUA HaHoOYAacTUL, 3 — CpeacTBO U3MEPEHUU CHETHOU KOHUEHTPAaLWUN,
4 — pacxogomep; 9 — bnok cbopa n obpaboTku OaHHbIX; V1, Vo, Va3, V4, Vs, Vg — KIanaHbl

PUCYHOK 1 — Tunnynas bnok-cxema anpdy3noHHOIo aspo30rbHOro aHanmaaropa
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5.2 OnucaHme KOMNOHEHTOB

5.2.1 Oudcddy3noHHan baTapesn

5.2.1.1 Ctynenn gudpdpysnoHHoU baTapen OMKHbI OCYLLECTBNATL cenapaLuio aspo3onbHbIX YacTuL, No
pasmMepam.

5.2.1.2 Kaxaasa cTyneHb A0/mKHa MMETb BbIX0 AN 40N a3p030ns, 0TODpaHHON eto U3 aHanMmM3npyemMou
MNpoo.bl.

Pasmep oToDpaHHbIX CTYNEHbIO YacTUL, 3aBUCUT OT YMCNa YCTAHOBIIEHHbLIX HA HEW CETOK, a TakkKe OT CKO-
POCTU NMOTOKa aspo30n4d B Andpdpy3noHHOM baTapee. BbIOop Yncna CTyneHen U ceToK AOMKEH OCYLLIECTBMATLCS
B 3@aBUCUMOCTW OT Tpebyemoro ananasoHa nsmepeHnn pasmepoB vYacTuL,. ns aHanmsa aspo3ons ¢ pasmepa-
MW YacTul oT 5 go 200 HM pekomeHayeTca NPUMeHATs ANdpdpy3nMOoHHbIE aHanMsaTopbl C NATUCTYNEeHYaTOU
andpdysnoHHon baTapeen ¢ HabopamMn CeToK cornacHo Tabnuue 1 npr 0O bEMHON CKOPOCTU NMOTOKA aspo30-
na 1 mnm 2 ams/MuH.

Tabnunuya 1

Homep cTynenu 1 2 3 4 5
Uncrno ceTok cTyneHu, L. 3 6 12 24 48
Pasmep oTbnpaembiX CTYyNEHbIO YacTUL, HM 5 10 50 100 200

5.2.1.3 ObbemMHaa cKopoCTb NOTOKA aspo3ond B Anddy3noHHOM DaTapee A0MKHA onpeaenaTbCs U Co-
XPaHATbLCA HEU3MEHHOW C NMOrpellHOCThLI0 B Npeaenax £ 5 % B npouecce namepeHud. BnusHue ckopocTn aspo-
30MS1 HA TOYHOCTbL €ro cenapauun no pasmepam B andpdpys3noHHon batapee onmcaHo B NPUoXeHun B.

5.2.1.4 OndpPpy3noHHBIN asp0o30NbHbIM aHanM3aTop ACIKEeH MMeTb aBTOMaTUYECKYHD CUCTEMY nepe-
KIMHOYeHWUN NOTOKOB ANA NpoBeAeHUA N3MePeHNN Ha KaXKaon CTyNeHn.

5.2.1.5 CeTKkM OAOIMKHbI ObITb YCTAHOBMNEHEI NEPNEHAUKYINAPHO K MOTOKY aspo30/is.

5.2.1.6 Te4yeHne aHaNM3NpyemMomn Npodbl OT TOYKK NocTynneHuns B Andpdoy3noHHyo baTtapeto A0 Bbixoaa
N3 Hee ACJTKHO ObITb TaMUHAapPHBLIM.

5.2.1.7 CeTkun, ncnonbsyemble And pasgeneHns aspos3onbHbIX YacTul, AOIKHEI COOTBETCTBOBATL Tpe-
ooBaHusim FOCT 6613. B anddy3moHHON DaTapee peKoOMeHAYeTCH UCMONb30BaTh CETKN HOPMallbHOW TOU-
HOCTU ¢ pasMepoM cTopoHbl a4enkn ot 0,040 go 0,080 mm no TOCT 6613.

5.2.1.8 Cucrema pacnpeaeneHusi NOTOKOB AOITMKHA ObITb repMeTU4YHOMN.

5.2.2 YcTpoOUCTBO ANA YKPYNHEHUA HaHoYacTuUL,

5.2.2.1 YCTPOWUCTBO ANl YKPYNHEHUSA HaHOYACTUL, A0MMKHO obecnevnsaTh YKPYNHEHUE a3p030NbHbIX Ha-
HOYaCcTUL, A0 pa3MepoB, PErTMCTPUPYEMBIX CpedcTBaMn U3SMepPeHNN CHETHOM KOHLIEHTpaLUN, METOOAOM KOHAOEH-
cauun Ha YacTuuax nepecobileHHOoro napa paboven XXgkocTu.

5.2.2.2 B KayecTBe paboven XKnakocTn pekomeHayeTcst ucrnons3oatb andytundgtanar no FNOCT 8728,
anoktuncedbauunHat no FOCT 8728, TypbuHHble macna no NOCT 32 unun apyrne XMaKkocTu.

5.2.2.3 B yCTpoUCTBE ANA YKPYNMHEHNA HaHOYaCcTUL, cneayeT OCYLUeCTBNATL KOHTPOb TeMnepaTypbl pa-
DoYen XKNOKOCTU N a3p0o30ns € NOrpeLllHoCcTLIO B Npegenax + 1 °C.

5.2.2.4 KOHCTPYKUMA YCTPOUCTBA ANA YKPYNHEHUA HaHOYaCTUL He O0MKHa AonyckaTb nonagaHuga mns-
nMwHen snarn B npobooTOOpHLIA KaHan cpeacTBa U3MEepPeHnn CHETHOW KOHLIEHTpaLU MK BO n3bexaHne cbos B
ero pabore.

5.2.3 CpeacTBO USMEPEHUU CHETHOU KOHLeHTpaLUn

5.2.3.1 Cpeacrso nsmepeHnin cHeTHOM KOHLUEHTPaLU M A0MKHO obecnevnBaTb U3MEePEHUSA CHETHOM KOH-
LleHTpaLnnN aspo30/ibHbIX YacTUL, Ha BXxoae anddpy3noHHOU BaTapen 1 Bbixode AaHHOW CTYNEHW ¢ 3aJaHHOM
NOrpPeLlHOCTLIO NO BCeMY paccMaTpUBaeMOoMy AManasoHy pasmMepos.

5.2.3.2 Bblbop cpeactBa M3MepeHU CHETHOW KOHLUEHTpaLWUKX creayeT OCYLLECTBNATL B 3aBUCUMOCTU OT
HWXKHEN rpaHnLbl gnanasoHa pasMepoB aHanusnpyemMblx YyacTul,. PekomeHayeTca MCNONb30BaTh B KavecTBe
TaknX CpeacTB U3MePEHNIN CHETUUKN aaep KoHOeHcaUnn, B COCTaB KOTOPLIX yXKe BKNMoYEeHbl YCTPpOUCTBa ANS
YKPpYNHEHUA HaHOYacCTUL, ONTUYECKNEe CUHETUMKM ANA N3MepeHNa HaHoYacTuULL.

5.2.4 bnok ynpaBneHua n obpaboTkn gaHHbIX

5.2.4.1 bnokynpasneHusi 1 obpaboTKM AaHHLIX ACMKEH OCYLLECTBNATL YNpaBleHUe U KOHTPOMNb 3a Npo-
LIeCCOM N3MEePEHNA U cocTosiHUEM AN PY3NOHHOMO a3p0o30NbLHOro aHannM3aTopa, a Takke cbop 1 npeocbpaszo-
BaHMe AaHHbIX.

4
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5.2.4.2 YnpaBneHue, KOHTPOIb 1 00paboTKy AaHHbIX crieayeT OCYLLIEeCTBNSATbL C MOMOLL b0 MPOrpaMmMHO-
ro obecneyvyeHnsa n/mnu annapaTtHoro obecnevyeHnUsa Ha nepcoHanbHOM KoMnbloTepe. onyckaeTcs UHTErpupo-
BaTb OMoOK ynpaBneHusa 1 obpadboTKkn AaHHbLIX B aBTOHOMHbLIW NpUOop ANst U3SMepeHniA CHETHOW KOHLEHTpaL UK
YacTWLL.

6 YcnoBus namepeHun

[Tpn BEINONHEHUN U3MEPEHN crnedyeT cobnogaTh creayloLlme YCnoBUs, ecrin B pyKOBOACTBaAX MO 3KC-
nayartauum npuMeHaeMblX CpeacTB He yKasaHbl bonee XeCcTKne yCrnoBuda npuMeHeHus:

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

- BnaxHocTb oT 30 % Ao 80 %;

- pgasneHue ot 84 oo 106 klla;

- B 30He pasMelleHuss amdpdpy3noHHOro aspo30bHOro aHanmaaTtopa A0MKHbl OTCYTCTBOBATE MexXaHu-

yeckue Bndpaumn ¢ yactotamum go 30 'y n amnnutyagon BubponepemelleHnin 6onee 0,75 MMm;

- HanpsxeHve nuTatowweii cet 230 B (15, %).

7 Tpe6oBaHUA 6€30MacCHOCTMH

/.1 KBbINONHEHUIO U3MEPEHUN C NOMOLLLIO AN PY3IMOHHOIO a3p030bLHOIC aHanmsatopa gonyckarTCs
niuua, npowealne NMHCTPYKTaX No TeXHUKe 6e30nacHOCTU U AONYLIEHHbIE K paboTe ¢ 3NeKTpOTEXHNYECKUMA
ngenuamm ao 1000 B, nmerolmne ksanuukaLMoHHYO rpynny no anekrpobesonacHocTn He HKKe |l a Takke
npoweglune NHCTPYKTaXK No TeEXHUKe Be3onacHOCTM Npu paboTe ¢ NasepHbIM U3NyYEHUEM.

7.2 T[1pun BLINONMHEHUN U3MepeHUIn cobnogatoT TpedboBaHMA 6€30MNacHOCTU, YKasaHHbIE B aKCNyaTaum-
OHHOW AOoKYyMeHTauun Ha gndpdpy3mMoHHBIN as3po30bHBIM aHannsaTop.

7.3 [lpn Ucnonb3oBaHMK ANsl HACKILEHUS a3p030N4 B KadecTBe paboyen Xuakoct anbytundgranara,
anokTtuncedbaunHata unnM TypbuHHOro mMacna Heobxoaumo cobntogatb TpedboBaHuss TOCT 12.1.005,
[OCT 12.1.007, TOCT 12.4.011 n TOCT 12.1.044 ana paboT ¢ NOXapoB3pbiBOONACHLIMA WU BpeaHbIMU
BellecTBaMu.

8 TpeboBaHMA K a3poO305fIbHOU Npobe

A3po3onbHaa npoba He AoMKHa cogepXXaTb Kanenb Macha, BoAbl U KpYNHbIX YacTul,. [nsa ee oMNCTKN pe-
KOMeHOyeTcs UCNoNb3oBaTbh MMMAKTOPHI.

9 MNMopsaaok NoAroToBKM U NnpoBeaeHNA U3MepPeHUN

9.1 lNogrotoBka 1 NpoBeaeHNe N3MepeHU BKIoYaeT cnegyowmne atanbl:

a) npoBepka paboTbl Bcex Yacten andpdpysnoHHOro aspo30nbHOro aHann3aTopa;

0) npoBepka poHa B NpobooTdOpHON cnucteme B Andpdpy3MoHHOM as3p030bHOM aHanusaTope;

B) n3MepeHune 1 obpaboTka AaHHbIX.

9.2 Tpun npoBepke padboThl ANPPY3IMOHHOTO a’3p0o30NIbHOrO aHanusatopa Heobxogumo yboeauTbesl B
NPaBUNBHOCTU perucTpaunn napamMeTpoB BCeX KOHTPONMUPYIOLWKMX CUCTEM (CKOPOCTbL MOTOKA, TeMnepaTypa U
T. M.), BOSMOXHOCTM noAacyeTa YacTul,.

9.3 ®PoH B npobooTbopHOU cnucteme AP y3snMoHHOro aspo30ibHOro aHannMsaTopa AoKeH ObITb He 60-
nee 10 cm3. MNpoBepky doHa pekomMeHayeTca NPOBOAUTb NMPW YCTaHOBKE Ha Bxoae AnddysnoHHon baTtapen
BO34YLUHOrO omnbTpa BeicokoU agpdpekTueHocT oT H13 go H14 knacca no FOCT P 51251. INpu npeBbilieHnH
dpoHa cneayeT NpPoBOAUTL OHUCTKY NPOOOOTOOPHON CUCTEMBI C MOMOLLLIO YACTOrO BO3ayxa (He coaepXallero
B3BELLUEeHHbIe YacTuULLbl).

9.4 UN3mepeHune n obpadoTka AaHHbLIX BKMOYAET cneayowme atansbl:

- N3MEepPEHUNS CHETHbLIX KOHUEHTpaLUui Ha Bxoae aAndpdy3noHHOM baTtapen (00 CETOK) M HA BbIXOAE KaX-
OOW CTyMNeHn, coXpaHeHne gaHHbIX;

- nporpammHasi obpaboTka nonyveHHbIX AaHHbIX (BblYUACeHUe KO3 PUUMEHTOB NPOCKOKOB ANA KaXXa0W
CTyneHun, onpegeneHne kKoadpduumeHta audpdysmm D npmn ycnoBMM U3BECTHOMN 3aBUCUMOCTU KOSPULIMEHTA
NpoCKoKa YacTuL, onpedeneHHoro pasMepa oT Yucna CeToK, pacyeT cpeaHero pasmepa Yactul, d., U ero auc-
nepcun, BblYNCNeHNe 3Ha4YeHUN CHETHOU KOHUEHTPaLUWUM YacTUL, COOTBETCTBYIOLLMX pa3MepoB).
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10 lNpaBuna odopmMneHnsa pe3ynbTaToB N3MEpPEeHUMN

OT4eT 00 UBMEPEHUAX OOIKEH BKMOYAaTh pe3ynbTaThl UBMEPEHUN — CpeaHUN pasMep YacTuLl dcp, aunc-
nepcuto, a Takke pekoMmeHayeTCcd yKasblBaTb Cneayiowye MHQopMaLUIo:

- naeHTUUKauno andpdpy3snMoHHOro aspos30nbHOre aHanusartopa, BKIYasa U3roToBUTend, moaens U
cepUAHLIA HOMED;

- gaTty U BpemMd aHanumsa;

- TUN aHaNU3NPyeMoro asposons;

- 0OBEMHYIO CKOPOCTb NOTOKA a3po30N4;

- TeMnepaTypy npobbl a3po30Na Ha BbIXoAe YCTPOUCTBA ANA YKPYNHEHUS HaHOYaCTUL;

- YCINOBUA NU3MEPEHWUN;

- JaTty npoBedeHust nocnegHero UCnblTaHUS Ha repMeTUYHOCTb U CKOPOCTb YTEYKM.

11 OueHka HeonpeaeneHHOCTU pPe3yNbTaTOB U3SMEpPEeHUM

11.1 OueHKy cTaHOapTHOU HeonpedeneHHOCTU (Npedenbl AonyckaeMon OTHOCUTENBHOW NOrpeLlHOCT)
pe3ynbTaToB U3MEPEHUN pacnpeaeneHns YacTtuy, no pasmepam cnegyeT npoBOANTb B COOTBETCTBUN C TPebo-
BaHUSAMU pekoMeHaauunn [1] ¢ ncnonb3oBaHUEM 3TaNOHHBIX Mep pa3sMepa HaHo4YacTuL, B ra3oBbIX cpeaax. B
KayeCTBe yKasaHHbIX Mep pekoMeHAOyeTCcsA MPUMEHATb AUCNepCHbIe CUCTeMbl Ha OCHOBE NONUCTUPONBLHOro Na-
Tekca. XapakTepuUcTUkn Mep WU YCNoBUSI UX MPUMEHEHUS AOSMKHbl ObiTb onpeaeneHbl B TEXHUYECKOW
OOKYMEHTaUNU Ha HUX.

11.2 Ecnn Heobxoamma ougeHKa NOBTOPSIEMOCTU (CXOAMMOCTU) N BOCMPON3BOAUMOCTN U3MEPEHUN, ee
ocylwlecTenaAoT B cootTBeTCcTBUMN ¢ TOCT P NCO 5725-2.
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[MpnnoxeHve A
(cnpaBo4HoOe€)

TeopeTUdeckada 3aBUCUMOCTb KoadrdUuLMeHTa NpocKoka
OT YMCIa CEeTOK B COOTBETCTBMU C pasMepaMu a3po3ofibHbIX YacTul,

A.1 Ha pucyHkax A.1 v A.2 npegcraBneHbl TEOPETUYECKMNE 3aBUCUMOCTU KO3MULUMEHTA NPOCKOKA OT Yncna CeTok
Orns MOHOOUCNEPCHOIo aspo3ons ¢ pasmepamm Jyactuy ot 5 go 200 Hm.

KoadpdpuumeHT npockoka P(n)

I Y
N\
23
R

“‘“-__

| X1 d=20HM_

20 25 30
Yucno cetok n

PUCcyHOK A.1 — TeopeTtndeckasi 3aBUCUMOCTb Ko3dhdmumneHTa NpocKoka aspo3oSibHbIX YacTuL,
paamepamm ot 5 0o 20 HM OT Yncna CeToK NPu CKOPOCTM NOTOKa aspos3onsa 1 am3/MuH

KoadhdpuumneHT npockoka P(n)
Ty

1 rF.,- |
o' |
". ' h'uvm-

AW Bl V990 baaa d =200 hm—
I S o W e Mu..-

_ﬂ-‘-‘ﬂ T
-- ®6400,0 = 150 HM

=100Hum Y
0,1

d 50 HM_I'

T
0 10 20 30 40 50

Uncno cetoKk n

PucyHok A.2 — TeopeTnyveckas 3aBUCUMOCTb KO3MMUUMEHTa NPOCKOKa YacTul, pasmepamum
o1 50 po 200 HM OT Yncna ceToK NPU CKOPOCTU NoToka asposons 1 aom3/MuH

A.2 KoathdunumeHT npocKkoka YyacTul, nonuancnepcHoro aspo3ons ¢ ogHomMmoganbHbIM pacnpeaeneHmnem 3aBUCUT
OT Yncna ceTok ctyneHn gndhdysanoHHon batapeun v Buga oyHKUMKM OQHOMOAANBHOIO pacnpeaeneHunst Yactuy no pasme-
pam 7{d), xapakrepu3yoLwencsi CpeaHum pasmepom vactuy d, ¥ WWPHMHOW pacnpegenexus o, . [ns onpeaeneHnsi yHk-
unn f(d) BBOOAT AONONHUTENBHYIC PYHKUUIC ramma-pacnpeaneneHus ¢ nepemMmeHHon x, pasHon D43 (cm. pasgen 4)
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f(x) = 1% x" g™ (A.1)

CpeaHee 3HaveHne <x> v WUpUHa pacrnpeneneHns ¢, CBA3aHbl C pacHeTHbIMY nNapameTpamMu ¥ U A COOTHOLLEHUS
(A.1) hopmynamm

<x>=lj G, = 1 (A.2)
A A
[TapameTpbl A 1 vy paccynTbiBaOT NO Popmynam
_ ny
A= InP(ny) ’ (A3)
1+ﬂ InP(ny) B
Ao
InP(n,) (A.4)
Y T s — 1 - A
ind ™M P, T —1]+14
n

rae P(n,) v P(n,) — KOS®MPULMEHTbI NMPOCKOKOB CTYNEHEN C YNCIIOM CETOK 11, U 1n,,;
or\/)2/3
(V)"
A

Paamep vactvu Kak hyHKUMIO OT X onpeaenstot no opmyne (2), rae koahpunument anddyanm D 3aMmeHA0T Ha 3Ha-

YyeHue X, paBHoe D43,
Ha pucyHkax A.3, A.4, A.5 npeacraBreHbl QYHKUUKM pacnpegeneHns Yyactuu nonmgnenepcHoro asposons f(d) ¢ pas-

mepamm o1 5 o 200 HM 1 COOTBETCTBYHOLLNE TEOPETUYECKNE 3AaBUCUMOCTU KO3 uLUMEHTA NPOCKOKA OT Yncra CeToK gng-
doy3mnoHHon GaTtapeun P(n).

L, — De3pasmMepHbIn NnapameTp rammMma-pacnpegerieHns, paBHbIn

PYHKUUA NNOTHOCTU pacnpeaeneHns no pasmepam

-r-.-. KoadbduumneHT npockoka P(n)
4000 ‘

!
_—
2000 ] ‘ .I
N

3000 |Fcp = HM ;’
N '
1000 . W M o/R = 0315 \
’I “k GF} &/ch L 1,0‘ B o/d, = 0, 6/dg, = 0,315
/ N\ —

‘E--___ !
0 2 4 6 8 10 12 14 0 10 20 30 40 50
Paguyc yacTtuu, HM Yucno cetok n
a) PynHkums fd) 6) OyHkumsa P(n)
PucyHok A.3 — Teopetundeckas 3aBUCUMOCTb KoadhduumeHTa NPOCKOKa OT Yncna CeTok A4ns Yacrtuy,

pasmepamm 10 HM 1 OTHOCUTENBHOW WMPUHOWN pacnpeaeneHns yactuy ot 0,1 oo 1,0
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KoadhduumeHT npockoka P(n)

.
I >~y ! !y

i
= =SS=—== s
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oo P [[[oR=07 ||
HilE N ‘ old. = 0.315
I AN
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SN
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KoHueHTpauusa Yactul
2500

"‘li!.ls o/R., = 0,315

7 TSR
D™ E—

0 10 20 30 40 0 10 20 30 50
Paguyc 4yactuu, Hm l-Imc:no CETOK I
a) ®ynkums f(d) 6) OyHkums P(n)
PUCYHOK A.4 — TeopeTndeckas 3aBUCUMOCTb KoadhduumeHTa NPOCKOKa OT Yncna CeTok A4ns Yactmuy

pasmepammn 30 HM M OTHOCUTENBHOWN WIMPUHOWM pacnpepenenns ot 0,1 oo 1,0

KoHueHTpauus yacTuy KoachdpuumeHT npockoka P(n)
EEEEE smEEEa =
600 -

IRl EEEEEEEnE

o Ry oo T

i
300 ‘!
o/d., = 0,315
200 "-k \..
N N orRe = 0315 NN
100 — l' ""'-LI‘ SIRg = 1,0 O/cp = 0
0 60 80 100 120 140 0 10 20 30 40 50
Paguyc vyacTtuu, HM Yucno ceTok n
a) ®yHkuus f(d) 6) dyHKumsA P(n)

PUCYHOK A.5 — TeopeTtndeckas 3aBUCUMOCTb KO3 dunymeHTa NpocKkoKka OT Yncna CeTok A4ns vactuu
pasmepamm 100 HM 1 oTHOCUTENBHOWN WMPUHOWN pacnpepenerHns ot 0,1 oo 1,0
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[MpynoxeHve b
(cnpaBo4HoOe)

Anroputm pelweHua ypaBHeHua KaHHuMHrema—MunnekeHa
OTHOCUTENbHO pazMepa MOHOAUCNEPCHbLIX a3p030J/IbHbIX YacTul,

[1pn nccnegoBaHnm vactuy paamepamm meHee 50 HM ypaBHeHne KaHHnHrema—MunnekeHa npeobpasyioT B

BblpaxeHue

D=kT

Srud

rae D — koapprumeHT gnppysuu,
kK — nocTosiHHas bonbumaHa;
I — Temnepartypa aspo3sons;
| — cpegHas anvHa cBoboagHoro npobera YacTuLbi;

d — pasmep aspo3ornbHON YacTULbI,

L — KO3 PUUMEHT AMHAMNYECKON BA3KOCTU UCMNEPCHOU cpeabl;

a, — nonyamnvpu4yeckas KoHcTaHTta, paBHasa 1,295,
ITO MNO3BONAET BbIYMCNUTL pasMmep Yactuy no dopmyne

11 a,(2l/d)

(5.1)

o - kT

kT

ol

roe d — pasmep aspo30SIbHON YacTULbl;
K — noctossHHas bonbumaHa;
I — Temneparypa aspo3ons;

| — cpegHas anvHa cBoboagHoro npobdbera YacTuLbi;
D — koadbdunuymeHT gndpdyauu,;

U — KO3 PUUNEHT ANHAMNYECKON BA3KOCTN ANCMEPCHOU Cpeabl;

a, — nonyamnumpu4yeckasl KoHcTaHTa, paBHas 1,25,

OTHOCUTENbHasA NOrpeHoOCTb

T ]
-

0,08

0,06

F

0,04

0,02

U1I

0 100 150 200

Pasmep 4YacTuubl d, HM

PucyHok b.1 — 3aBncMmoCTb OTHOCUTENBHOWU MOrPELHOCTW
pe3ynbTaToB BblYMcneHnn no popmynam (2) n (b.1) ot paamepoB

yacTuy

10

- \/243171;1D

, (5.2)

Ha pucyHke b.1 nokaszaHa 3aBUCUMOCTb NO-
[PEWHOCTU BbIMUCIIEHUN PaA3MEPOB YacTul no
dopmyne (b.2) OT 3HAYEHMW, PACCUUNTAHHBLIX MO
dopmyne (2) B gnanasoHe pasmepoB ot 10 go
200 HM.

N3 rpadmka Ha pucyHke b.1 BMOHO, 4YTO OT-
nuune pes3ynbTaToB BblYUCNEHNN MO Ppopmynam (2)
n (b.1) He npeBbiwaeT 8 % B gnanasoHe o1 10 go
200 HMm, a ansa pasmepa 100 HM cocTaBnsieT NMpwu-
MEPHO 7 %, 4YTO MeHblue ONDOKN, BO3HUKAIOLLEN
N3-3a 3KCNEePUMEHTANbHbLIX MOrNPELWHOCTEWN.

[Tpn BblMMCNEHUM pa3mepoB Yactul bonee
50 HM ¢ norpewHocTbio 0T 2 % Ao 1 % cneayert B
KavyeCTBE NEPBOro NpMoinmkeHns bpaTtb 3HaAYEHME,
onpeaensemoe no popmyne (b.2)n ¢ warom, cooT-
BETCTBYIOLLMM TPEDYEMOUN MOrPELLHOCTU (CM. PUCY-
HOK b.1), npnbnmnxartbcsa K UCX0QHOMY 3Ha4YeHUo D,
BblYUTaAs NOCneaoBarTeribHO 3HaveHune Tpebyemon
NOrpeLwHOCTn M3 nepsoro npubnwxenns d. Ecnu
TpebyeTcsl NOrpewHoOCTb n3mepeHnst medee 1 %,
TO HEOBXOAUMO BbINOJTHUTL HECKONBKO UTEpaLUN.
O NOorpeLwHoOCTN KOHEYHOIO pesynbrara MOXHO Cy-
OWTb NO NoACTaHOBKE B hopmyny (2).
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[MpnnoxeHve B
(cnpaBo4HoOe€)

3aBUCUMOCTb KOo3adrcpMLMeHTa NPOCKOKa a3po30NbHbIX YacTUL,
OT YMcCIia CeTOK B 3aBUCMMOCTU OT CKOPOCTU a3po3ons

Ha 3HaveHune KoahdpuumeHTa npockoka aspo3onbHOU YacTuubl onpeaeneHHoOro pasmepa BnmsieT U3AMeHEHNE CKO-
poCTH aspo3ons B andhdpysnoHHon batapee. CneayeT y4nTbIBaTb, YTO BAPbUPOBAHUE CKOPOCTU NOTOKA CBA3AHO C U3MEHE-
HMem ducna llekne, 1. €. ¢ NAMEHEHMEM YCIOBUWN yIaBNMBaHUS YacTul, BOJTOKHAMU CeTKU. CKOPOCTb MNOTOKA HE MOXET
ObITb O4EeHb Marnown, Korga CKopoCTb MaKPOCKOMUYECKOro NepeHoca CTaAaHOBUTCH CONOCTABUMON CO CKOPOCTBIO ANPIY3NOH-
HOIo NMOTOKA, a TaKXKe Korga CKOpoCTb NOTOKA NPUBOAUT K BO3HUKHOBEHWUIO TYPOYNEHTHOCTU. [103TOMY C TEXHUYECKON TOYKU
3peHUs ONTUMAIbHO MMETb HAbOP AN PY3NOHHLIX DaTapen, Yepes KOTOPbLIE MOXHO NPONYyCKaTb OAMH U TOT Xe MNOTOK as-
PO30I5.

Ha pucyHke B.1 npegcraBneHa 3aBuCMMOCTb KO3 dunumeHTa npockoka aspo30rbHbIX HacTuL, ornpeaeneHHoro pas-
Mepa OT Yncna ceTok B anpdpy3noHHom baTapee B 3aBUCUMOCTU OT CKOPOCTU a3po30ris.

KoacpdpuumeHT npockoka P(n)

Q=2 ﬂM3/MI4H

|
R=5HM

Q=3 aw i =—=——

Q=4 ,EI,MS/MMH_

0,1

0,01

0,001 A -

Yuncno cetok n

PUCYHOK B.1 — 3aBncnmocTtb KO PUUMEHTA NMPOCKOKA a3po30rbHbIX Yactuy, pasmepom 10 Hm oT
yncna ceTok B anhdpyanoHHom baTtapee npu 06beMHbIX ckopocTsx 1, 2, 3 n 4 am3/mMuH

buonuorpadua

[1] PMIT 43—2001 PekomeHaaumm no MeXrocyaapcrBeHHOW cTaHgaptusauyun. [ocyaapcTtBeHHas cuctema obecneve-

HUSA eauHCTBa namepenun. [pnmenenne « PykoBogcTea no BbIpaXXeHUI0 HEONPEAENEHHOCTUN U3Mepe-
HUN»
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