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Mpeaucnosune

Llenn n npuHuunel ctaHgapTnsaumm B Poccuiickon ®enepaunm yctaHoBneHsl ®efepanbHbiM 3aKOHOM
oT 27 pekabpsi 2002 r. Ne 184-93 «O TexHU4YeCKOM perynimpoBaHnmy, a npaBunia NpPUMEHEHUS HaLMOHarbHbIX
ctaHgaptoB Poccuiickon ®epepaumm — FOCT P 1.0—2004 «CtaHpaptusaumsa B Poccuiickon ®epepavmu.
OCHOBHbIE MOMNOXEHUAY

CBefeHus o ctaHgapTe

1 PASPABOTAH ®epepanbHbiM rocyadapCTBEHHbIM YHUTApHBIM NpeanpusatueM «Bcepoccunckunin Ha-
YYHO-MCCNeaoBaTeNbCKUA  MHCTUTYT  (DU3UKO-TEXHUYECKUX W PagUOTEXHUYECKMX  U3MEepPEeHUi»
(oryn «BHUNOTPU») denepanbHOro areHTCTBa N0 TEXHUYECKOMY perynmpoBaHunto n metponorun n depe-
panbHbIM FOCY4apCTBEHHbIM YHUTapHbIM npeanpuaTiem «Opaexa Tpyaosoro KpacHoro 3HameHn HayyHo-umc-
cnepoBaTenbCkuin PU3NKO-XUMUYECKUI MHCTUTYT umeHun J1.A. Kapnosay» (®IYIT HADGXN um. J1.4. Kapnosa)
["ockopnopaumn «Pocatom»

2 BHECEH YnpaBneHvuem meTtponorum ®efeparnbHOro areHTcTBa No TEXHUYECKOMY PEeryrimpoBaHuio u
MeTposiornm

3 YTBEPXOEH W BBEOEH B OENCTBME [MMpukasom GeaepanbHOro areHTcTsa no TeXHNYECKoMy
perynupoBaHuio 1 metponoruun ot 13 gekabps 2011 r. Ne 1084-ct

4 BBEJEH BIMEPBbIE

UHpopmayusi 06 usMeHeHUsIX K Hacmosiuwemy cmaHdapmy rybrukyemcs 8 exxe200H0 u3dagaeMoM UH-
¢opmalyuoHHOM ykazamere «HayuoHanbHble cmaHOapmbi», MEKCm USMEeHEeHUU U MONpasoK — 8 eXXeMecsiy-
HO u3daeaeMbix UHGOPMaUUOHHbIX yKalamessix «HayuoHanbHble cmaHOapmebly». B cnyyae nepecmompa
(3amMeHnbl) unu ommMeHbl Hacmosiue2o cmaHOapma coomseemcemayrouiee ygedomeHue bydem onybrnukosaHo
8 eXXxeMecs4YHoO usdagaeMoM UHOPMayUOHHOM ykazamere «HauyuoHanbHbie cmaHOapmbi». Coomeemcmey-
rowast UHghopmauyus, ygedomrieHue U meKkcmal pasmeuaromces makxe 8 UHghopmayuoHHoUl cucmeme obujeeo
rnonb308aHuUsi — Ha oguyuasnbHoM calime PedeparibHO20 azeHmcemea o MexHU4YeCcKoMy peaynuposaHuro U
Memporsioauu 8 cemu lHmepHem
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HAUMWOHANBbHBIW CTAHOAPT POCCUMNCKOWN OGEOQEPALUMUMN

FocypapcTBeHHasa cuctema obecnevyeHUs e4UHCTBA U3MEPEHUN
OUCNEPCHbIA COCTAB F'A30BbIX CPE[l

OnpepneneHne pasmepoB HAHOYACTUL, MeToAO0M AUt (PY3NOHHOM CNEeKTPOMETPUU

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

Dara BBegeHusa — 2013—01—01

1 ObnacTb NpuMeHeHus

HacTtosawuin ctaHgapT pacnpocTpaHseTcst Ha MeTod ONpeaerneHnst pasMepoB HaHOYacTuUL, B JuanasoHe
oT 5 go 200 HM B rasoBbix cpegax no KoapduumneHTy ux guddysun.

MeToa NpUMEHSIOT ANsl aHanm3a aspo30sier C 04HOMOAANbHBIM pacnpeieneHnemM 4acTuL, Mo pasmepam.

MeTopn peanusyeTcs ¢ MOMOLLbIO aHanNM3aTopPOB, OCHOBHbBIM 3N1IEMEHTOM KOTOPbIX ABMASETCH MHOIMOCTY-
neHyatasd anddysnoHHas GaTapes CETOYHOro Tuna AN pasgeneHns aspo3ofbHbIX YacTul Mo pasMepam.
Kaxxgas ctyneHb guddpysnoHHom batapen npeactaBnsaeT cobor Habop ¢ pasnnUyHbLIM YMCIOM MPOBOSTOYHbIX
CETOK.

CTtaHpapT He ycTaHaBnNMBaeT KOHKPETHbLIX METOAMK U3MEPEHNA Pa3MePOB YacTUL, B KOHKPETHbIX raso-
BbIX cpeax.

2 HopmaTtuBHbIE CCbINKU

B HacTosiLeM cTaHgapTe UCMnonb3oBaHbl HOPMaTUBHbLIE CChINIKM Ha criefyloline cTangapThbl:

FOCT P UNCO 5725-2—2002 ToyHOCTb (MPaBuIibHOCTb Y NPELN3NOHHOCTL) METOLOB U Pe3ynbTaToB U3-
MepeHun. Yactb 2. OCHOBHOM MeTOZ onpeaeneHmnst NOBTOPSEMOCTY 1 BOCNIPOM3BOAMMOCTU CTAaHAAPTHOMO Me-
ToAa U3MepeHumn

FOCT P 51251—99 ®dunbTpbl 04nCcTKM Bo3gyxa. Knaccndukaumsa. Mapkmpoka

FOCT 12.1.005—88 Cuctema ctangapToB Ge3onacHoctv Tpyaa. Ob6Limne caHUTapHO-TUrMeHnyYeckmne
TpeboBaHusA K BO3ayxy paboyert 30HbI

FOCT 12.1.007—76 CucTtema ctaHaapToB 6Ge3onacHocTv Tpyaa. BpeaHble BelecTBa. Knaccudpukaumsi
n obLme TpeboBaHMs De30nacHOCTU

FOCT 12.1.044—89 (MCO 4589—84) Cuctema crtaHgapToB 0Ges3onacHocTu Tpyaa. [loxapoBapsbl-
BOOMACHOCTb BELLECTB 1 MaTepuanoB. HomeHknaTypa nokasatenen u MeTogbl UX onpegeneHus

FOCT 12.4.011—89 Cuctema crtaHgaptoB Ge3onacHocTv Tpyda. CpeacTtBa 3awmTbl paboTaroLmx.
Obwume TpeboBaHMs 1 Knaccudukaumus

FOCT 32—74 Macna TypbuHHble. TeXHUYeCcKne ycrnoBus

FOCT 8728—88 lNnactudukaTtopbl. TeXHUYECKNe ycnosus

FOCT 6613—86 CeTku NpoBOSIOYHbIE TKAHbIE C KBaApaTHbIMU S4elikamMu. TeXHUYeCKue ycrioBums

MpwnMeyaHwune—Ipn NONb30BaHNM HACTOALWMM CTaHAAPTOM LienecoobpasHo NpoBepuTb AENCTBUE CChINOY-
HbIX CTaHAAPTOB B MH(OPMALIMOHHON cucTeme obLLero nonb3oBaHna Ha oduumansHom cante PefepanbHOro areHTcTea
No TEXHUYECKOMY PerynmMpoBaHunio 1 MeTponorMn B cetn VIHTepHeT unm no exerogHo nsagasaemMomy MHMOpMaLVOHHOMY
ykasaTtento «HaunoHanbHble CTaHA4apTbi», KOTOPbIA ONyBMKOBaH MO COCTOSIHMIO Ha 1 sitHBaps TekyLlero roga, 1 no coot-
BETCTBYIOLLMM EXXeMECAYHO n3gaBaeMbiM MHPOPMALIMOHHBIM yKa3aTensam, onybnmnkoBaHHbIM B TeKyLlem rogy. Ecnu ccbi-
MOYHBbIN CTaHOApPT 3aMeHeH (M3MEHeH), TO Npu MONb30BaHWM HacTOAWMM CTaH4APTOM criedyeT PyKOBOACTBOBaTbCSH
3amMeHsLWNM (M3MEHEHHbIM) CTaHAapTOM. Ecnu cebinoyHbIvi CTaHgapT OTMeHeH 6e3 3aMeHbl, TO NOoXeHne, B KOTOPOM
AaHa ccblnika Ha Hero, MPUMEHSAETCH B YaCTW, HE 3aTparMBaroLLen 3Ty CCbISKY.
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3 TepmMuHbI M onpeaeneHus

B HacTodLleM CTaHgapTe nNpuMMeHeHbl crneayruine TepMnuHbl C COOTBETCTBYHOLLMMK onpeaereHnaMmmn:
3.1

AaucnepcHas cuctema: Cuctema, cocrosiLias u3 aByx unum 6onee cas (Ten) ¢ cunbHO pasBUTON NOBEPX-
HOCTbIO pa3gena Mexay HUMM.
[FOCT P 51109, ctaTtbsa 5.6]

3.2

AucnepcuoHHas cpepga: HenpepbiBHas hasa B AUCNEPCHOW CUCTEME.
[FOCT 16887, ctatbs 2]

3.3

aspo3onb: [IncnepcHble CUCTEMbBI, COCTOSILLME U3 MENKNX YaCTUL,, B3BELUEHHbIX B BO34YLLHOW UIx ra3o-
obpasHon (AMcnepcmnoHHON) cpeae.
[FOCT P 51109, ctatbsa 5.11]

3.4 MoHoAucnepcHbIN asapo30osib: A3p030rib, CoaepXKalluii YacThLbl TONBKO OOHOrO pasmepa.

3.5 monuaucnepcHbIN aapo3osib: A3p030rib, CoAepXKaLLnUi YacTULbl pasHbIX Ppa3mMepoB.

3.6 HaHouacTuua: TBepabil, XUOKUIA NN MHOTOa3HbIN 00BHEKT, B TOM YNCIIE MUKPOOPraHn3m, pasme-
pom MeHee unu pasHbiM 100 HM.

3.7 pa3mep HaHo4acTuubl: [InameTp cdhepbl, KOTOpas B KOHTpONMpYyoLLEM Npubope AaeT OTKIMK, paB-
HbI OTKINUKY OT OLlEHMBAEeMON HaHOYaCTULbI.

3.8 cueTHasi KOHUEHTpauma: Yucno vyactuy B eguHuLe obbema gUcnepcHoOn cucTeMmol.

3.9 pacnpepgeneHue YacTul, no pasmepam: 3aBNCMMOCTb CHETHOM KOHLEHTPALMM YaCTuIL, OT UX pa3Mepa.

3.10 koadhduumeHT npockoka: MNapameTp cTyneHn guddysnoHHom baTapeun, onpeaensemblii Kak oT-
HOLLIEHNE CYETHOM KOHLIEHTPALMM a3p030sis 4O W NOCIEe ero NpoXoXaeHns Yepes CTyMeHb.

4 CywHOCTb MeToaa NU3MepeHun

CyLHOCTb MeToAa cocTouT B onpegeneHnm koaddpuumeHta gudpdysnn D a3po305bHbIX YacTuL, Mo 13-
MEpPEHHOMY 3Ha4YeHuIo KoadhpmumeHTa nx npockoka P(n) yepes ctyneHb aAnddy3nmoHHoOM baTapen, cogepxa-
LYK N CEeTOK, NpU YCIOBUM U3BECTHOM 3aBUCUMOCTWU KO3IpUUMEHTa NpocKoKa 4acTul, onpeneneHHoro
pa3mepa OT Yncra CeToK.

TeopeTnyeckune 3aBUCMMOCTU KOSDPULMEHTA NPOCKOKA OT YMCna CEeTOK A1 MOHOOUCNEPCHbIX U MOnu-
OVCMNEPCHbIX a3po3orien NpeacTaBreHbl B NPUoXeHnn A.

KoadppmumneHT gnddysnm ceasaH ¢ KoadhdpuumMeHToM npockoka hopmysion

3
D=2Vr{—|np(n)}2, (1)
An

roe V — nvHenHas cKopocTb aapo3onsi Yepes Andy3noHHyo 6aTtapeto;
r — paguyc NpoBOJSIOKU, N3 KOTOPOW COTKaHbl CETKY;
P(n) — koacbdpuumeHT npockoka, pasHbln C/Coy, rae Co n C — cueTHas KOHLeHTpaumns 4acTuL, B a3po3one co-
OTBETCTBEHHO [0 M MOCIe NPOX0XAeHMS ero Yepes3 Anddy3noHHyo baTtapeto;
N — YUCIIO CEeTOK;
A — aMnupuyeckas KOHCTaHTa.
3aBMCMMOCTb Mexay kosadhduuneHTom anddysnm n pasmMepomMm aspo30SibHOM YacTULbl ONMCbIBaeTCs
ypaBHeHnem KaHHuHrema — MunnekeHa

. —a3(2lid)
D= kT1+a1(2l/d)+a2 (2ld)-e , )
3npd

roe k — noctosiHHasi bonbumaHa;
T — TemnepaTtypa as3po30ns;
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p — KO3 DULNEHT ANHAMNYECKON BA3KOCTU OUCMEPCUOHHON cpeabl;
d — pa3mep a3po30r1bHON YacTuLbl;
| — cpegHaga anuHa ceobogHoro npobera YyacTuubl;
a,, a,, a; — NonyamnupuyecKkne KOHCTaHTbl, paBHble cooTBeTCTBeHHO 1,25; 0,42; 0,87. Anroputm pelueHns
ypaBHeHMS (2) OTHOCUTENBHO pa3Mepa YacTuL, MOHOAMCNEPCHOIO a3po30ris MPUBEAEH B NPUIo-
XeHuu b.
B cnyyae nonuamcnepcHoro aspo3osisi KoaULNEHT NPOCKOKa 3aBUCUT OT (OYHKLUMK pacnpeaeneHuns
a3p030JIbHbIX YacTuL MO pa3mepaM, B KayecTBE KOTOPOW MCMOMb3YHT pasfnyHble MoAernbHble yHKLUN.
AHanu3 nonManMcnepcHoro aspos3onsi ¢ npuMeHeHemM AMddy3roHHoN 6aTapen NPOBOASAT HA OCHOBE ram-

Ma-pacnpeaeneHus f(x) ¢ nepemeHHon x, pasHon D23, roe koadduLmneHT amddyaun D cBa3aH ¢ pasMepoM
YacTuubl ypaBHeHveM (2).

5 OnucaHue cpeacTBa U3MepeHnUn

5.1 CpencTBo namepeHuin, peanuayolliee MeToq Anddy3noHHOM CNeKTPOMETpUn, — ANGPY3MOHHBIN
a3p030S1bHbIN aHanM3aTop — AOHKHO BKIOYaTh B cebsi cnegyolme OCHOBHbIE KOMMOHEHTHI:
- onddysnoHHyro baTapeto;
YCTPOWCTBO ANS YKPYMHEHUS HAHOYACTUL;
CpeacTBO M3MEPEHUIN CHETHOM KOHLIEHTpaLUuu;
pacxogomep;
©nok cbopa 1 06paboTKM AaHHbIX.
Ha pucyHke 1 npuBegeHa TMnNu4Has cxema cuctemMbl oudpy3noHHOro aHanuaartopa.

Bbixon
npoobI

Vs

Vo B9

Bxoa npobbl

1 — ondpdpyanoHHas 6aTapes; 2 — yCTPOWUCTBO ANS YKPYNHEHWUS HaHoYacTuL; 3 — CPeACcTBO M3MEPEHNI CHETHON KOHLEHTPALWY;
4 — pacxogomep; 5 — 6ok cbopa 1 06paboTkn AaHHbIX; V4, Va, V3, V4, Vs, Vs — KianaHbl

PucyHok 1 — TunuyHas 6nok-cxema anddy3voHHOro aspo3orbHOro aHanmnsaropa
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5.2 OnucaHne KOMNOHEHTOB

5.2.1 OuddysmoHHasn 6aTapes

5.2.1.1 CryneHn anddy3nmoHHOM BGaTapeun OMKHbI OCYLLEeCTBAATL cenapaLmnio adpo30ribHbIX YacTuL, No
pasmepam.

5.2.1.2 Kaxpgasi cTyneHb JOIMKHA MMETb BbIXOA ANS A0NM a3p030£isi, 0TOOpaHHON eto N3 aHann3mpyemon
npoobi.

Pasmep oTobpaHHbIX CTYNEeHbI0 YacTuL, 3aBUCUT OT YMCNa yCTAHOBINEHHbIX HA HEN CETOK, a Takke OT CKO-
pPOCTU NOTOKa aapo30sisa B AudpysnoHHom 6aTapee. Beibop uncna ctyneHemn n CeTOK OMMKEH OCYLLIECTBMASATLCSA
B 3@aBUCUMOCTM OT Tpebyemoro AvanasoHa nsmepeHuni pasaMmepoB vacTuu,. [1na aHanusa aspo3ons ¢ pasmepa-
MU vactuy oT 5 go 200 HM pekoMeHAyeTCs NPUMEHSATb AU PY3MOHHBIE aHann3aTopbl C NATUCTYNEHYaToON
anddysnoHHon baTapeen ¢ Habopamu ceTok cornacHo Tabnuue 1 npu o6beMHOM CKOPOCTM NOTOKa a3po30-
na 1 vinu 2 gM3/MuUH.

Ta6nuuya 1

Homep cTynenu 1 2 3 4 5
Yuncno ceToK CTyneHu, WT. 3 6 12 24 48
Pasmep oTbrpaeMbIx CTyNeHbI0 YacTuLl, HM 5 10 50 100 200

5.2.1.3 O6beMHas ckopocCTb NOTOKa a3po3ons B Auddy3noHHoN GaTapee JomKHA onpeaensaTbcs n co-
XPpaHATbLCA HEM3MEHHOM C MOrPELUHOCTLIO B Npeaenax + 5 % B npouecce namepeHusi. BnmsiHne ckopoctun aspo-
30519 Ha TOYHOCTb €ro cenapawumn nNo pasmepam B Anddy3noHHo 6aTapee onMcaHo B NpunoxeHun B.

5.2.1.4 Oudy3noHHbIN a3po30SbHbIV aHanM3aTop AOMMKEH MMETb aBTOMaTMYEeCKyl0 CUCTEMY nepe-
KINOYEHUIN NOTOKOB AS151 MPOBEAEHUSA N3MEPEHMUI HA KaXO0W CTyMNeHu.

5.2.1.5 CeTKy OOmKHbI ObITb YCTAHOBIEHbI NEPNEHANKYIISAPHO K MOTOKY a3p0o30risi.

5.2.1.6 TedeHue aHanusmpyemom Nnpobbl OT TOUKM NOCTYNeHns B Audpy3noHHyto 6aTtapeto 4o Bbixoa
N3 Hee JOMKHO BbITb NaMUHAPHbLIM.

5.2.1.7 CeTtkn, ncnonb3yemble Ans pasgeneHnsi aspo30sibHbIX YacTuL, AOSMKHbI COOTBETCTBOBATL Tpe-
o6oBaHunsam NOCT 6613. B anddysmoHHon 6aTtapee pekoMeHAyeTCsa MCMonb30BaTb CETKM HOPMaribHOW TOY-
HOCTW C pa3mepomM CTOPOHbI siuenkn oT 0,040 oo 0,080 mm no FOCT 6613.

5.2.1.8 Cucrema pacnpeaeneHnsi NOTOKOB JOIMKHA ObITb repMeTUYHOMN.

5.2.2 YcTpOMCTBO ANA YKPYNHEHUA HaHO4YacTuIL

5.2.2.1 YCTpONCTBO ANs YKPYMHEHWNSI HAHOYACTUL, AOIMKHO obecneyvmBaTth YKpYNMHEHNE adp030SibHbIX Ha-
HoYacTuL, 40 pa3mMepoB, PErMCTPUPYEMbIX CPeACTBaAMU U3MEPEHMWI CHETHOWM KOHLEHTPALMW, METOA0M KOHOEH-
caLMK Ha YacTuLax NepechILLEHHOro napa paboyen XXngKocTu.

5.2.2.2 B kauvecTBe pabouen XnakocTn pekomeHayeTcs ncnonb3osatb anbytundtanat no FOCT 8728,
aunoktuncebauuHat no NOCT 8728, TypbuHHble macna no FOCT 32 nnu apyrue XnakocTu.

5.2.2.3 B ycTponcTtee Ansa ykpynHeHUs HaHO4YacTuL, cnefyeT OCyLLEeCTBNATb KOHTPOSb TemMnepaTypbl pa-
©o4yen XnaKkocTn 1 a3po30r1s C NOrpeLlHoCTbIo B Npeagenax + 1 °C.

5.2.2.4 KoHCTpyKUMNSA YCTPOUCTBA A5 YKPYNHEHUS HAHOYACTUL, HE OOIDKHA JonyckaTb nonagaHus us-
NWLWHEN Brarn B NpobooTOOPHLIN KaHan CpefcTBa M3MEePEHMI CHETHOM KOHLEHTpauun Bo n3bexaHue cbosi B
ero pabore.

5.2.3 CpeacTBO U3MEpPEHUI CHETHOWN KOHLIEHTpauumn

5.2.3.1 CpeactBo N3MepeHuii CHETHOW KOHLEHTpaLMK OOIMKHO obecneunBaTb U3MEPEHUS CHETHOWM KOH-
LeHTpaunn aspo30fibHbIX YacTuL, Ha Bxode Anddy3MoHHON GaTapen 1 BbIXoAe AaHHOW CTYNeHn ¢ 3a4aHHON
MOrpeLLHOCTLI0 MO BCEMY paccMaTpvMBaeMOMy AManasoHy pa3MepoB.

5.2.3.2 BbIbop cpeacTtsa namepeHuii CHETHOM KOHLIEHTpaLumn cneayeT OCyLLecTBNATh B 3aBUCUMOCTU OT
HWKHEW rpaHunLbl Auana3oHa pa3MepoB aHanmsnpyemblx Yactuu. PekoMeHayeTca ncnonb3oBaTh B KaYecTBe
Takux CpeacTB U3MEPEHNI CHETUUKM 9Aep KOHAEHCALMK, B COCTaB KOTOPbIX yXKe BKMOYEHbl YCTPONCTBA A
YKPYMHEHUS HaHOYaCTUL,, ONTUYECKNE CHETUMKM AN UIBMEPEHUSA HaHoYacTuUL,

5.2.4 Bnok ynpaBrneHusi u o6paboTKu AaHHbIX

5.2.4.1 BnokynpaBneHunsi 1 06paboTKn AaHHbIX AOMMKEH OCYLLECTBIATL YNPaBeHNEe U KOHTPOJb 3a Npo-
LLleCCOM U3MEPEHMSA U COCTOSIHNEM AN dY3MOHHOTO a3p030SIbHOMO aHanM3aTopa, a Takke cbop u npeobpaso-
BaHWe OaHHbIX.

4
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5.2.4.2 YnpaBneHwue, KOHTPOISb U 00PabOoTKy AaHHbIX CrieQyeT OCYLLECTBNATL C MOMOLLbH MPOrpaMMHO-
ro obecneyeHus n/mnm annapaTHOro obecneyvyeHnsi Ha NepcoHanbHOM KoMMNbloTepe. [JonyckaeTcsa MHTerpupo-
BaTb 610K ynpaBneHus n o6paboTkM 4aHHbIX B aBTOHOMHbIN Npubop Ans M3MEePEeHNn CHETHON KOHLEHTpaLum
yacTumu.

6 YcnoBusi usmepeHmun

Mpu BBINONTHEHUN N3MEPEHUIA cneayeT cobnogaTh cnegyowme yCrnoBusl, eCNn B PYKOBOACTBAX MO 3KC-
nnyaTauumn NnpMMeHsiEMbIX CPeACTB He yKa3aHbl 6onee XecTkne yCcrioBnst NpUMEHEHUS:

- Temnepatypa okpyxatowero Bo3gyxa (20 £+ 10) °C;

- BnaxHocTb oT 30 % o 80 %;

- paBneHue ot 84 go 106 klla;

- B 30He pa3MeLleHus Auddy3MOHHOro a3apo30SIbHOro0 aHanM3aTopa AOMKHbl OTCYTCTBOBAaTb MeXaHu-
Yyeckue BMbpaumm ¢ yactotamm o 30 'y n amnnutygon Bubponepemellermin 6onee 0,75 mMm;

- HanpsokeHue nuTatowert cetn 230 B (*5,%).

7 TpebGoBaHus 6e3onacHOCTU

7.1 K BbINOMHEHUIO M3MEPEHNIA C MOMOLLbIO AN PY3MOHHOIO a3pO30SIbHOr0 aHanmM3aTopa 4onyckatTcs
nvua, NnpoleaLune MHCTPYKTaX No TexHnke 6e30nacHOCTU 1 AonyLleHHbIe K paboTe C aNeKTPOTEXHNYECKUMU
nsgenvamu go 1000 B, nmetowme kBanndukaLmMoHHY0 rpynny no anekrpobesonacHocTy He Huxe I, a Takke
npoLleaLlmne MHCTPYKTaK No TexHWke 6e3onacHoCTM npu paboTte ¢ na3epHbIM N3MyYeHEM.

7.2 Tpw BbINONHEHMN N3MepeHnii cobrnogatoT TpeboBaHms 6e3onacHOCTUW, yKasdaHHble B aKCnnyaTaum-
OHHOW JOKyMEeHTauun Ha AN y3noHHbIN a3po30rbHbLIN aHann3aTop.

7.3 Tpwn ncnonb3oBaHWM ANS HACLILEHNS] a3p030isi B KayecTBe paboyen xugkoctn gubytundranarta,
anoktuncebaumHata wunm TypObUHHOrO Macra Heobxogumo cobntogate TpeboBanus TOCT 12.1.005,
FOCT 12.1.007, TOCT 12.4.011 n IOCT 12.1.044 gnsa paboT C NOXapoB3pbIBOOMNACHbIMA U BPEOHBbIMMU
BeLlecTBamu.

8 TpebGoBaHus K a3p0o30sIbLHOM Npobe

AaposonbHas npoba He AoMmKkHa CoaepXaTh Kanernb Macna, Bobl U KPYMHbIX YacTuu. [1ns ee 04ncTKy pe-
KOMeHyeTCst UCMoMb30BaTh UMMNAKTOPbI.

9 lMopsaAoK NOAroTOBKU U NpoBeAEeHUS U3MEePEeHUIn

9.1 lNMoaroToBka 1 NpoBeAEHNE U3MEPEHUI BKIOYAET CrieaytoLme aTanbl:

a) npoBepka paboTbl Bcex vacten Anddy3MoHHOro a3po30fbHOMO aHanM3aTopa;

0) npoepka ¢oHa B NpobooTOOopHOM cnucteme B AN dy3anoHHOM asp030SIbHOM aHanNn3aTope;

B) m3mMepeHune n obpaboTka AaHHbIX.

9.2 MNpw npoBepke paboTbl AMGEPY3MOHHOIO a3po30fIbHOrO aHanu3aTtopa Heobxogumo ybeauTbcs B
NpaBWUibHOCTY PermcTpaLmmn napaMmeTpoB BCEX KOHTPOMNMPYHOLLUX CUCTEM (CKOPOCTb NOTOKa, TeMnepartypa u
T. M.), BO3MOXHOCTM NoAacyeTa yacTuu.

9.3 ®oH B npobooTbopHON cucTeme AMdy3MOHHOIo aspo30fbHOro aHannaaTopa 4ormkeH ObiTb He 60-
nee 10 cm3. MpoBepky hoHa peKoMeHayeTCs NPOBOANUTL MPY YCTAHOBKe Ha BXode Anddy3noHHo GaTapen
BO34YLUHOro ounbTpa Bbicokor apdektTmBHocTn oT H13 go H14 knacca no FOCT P 51251. MNpwu npeBbILLeHMM
doHa cnegyeT NPOBOANTL OYUCTKY NPOB0OTOOPHOM CMCTEMBI C MOMOLLIBHO YACTOro Bo3ayxa (He cogepallero
B3BELLUEHHbIE YaCTULbI).

9.4 N3amepeHue n o6paboTka AaHHbIX BKMOYAET criegytoLme atansbi:

- N3MEPEHMS CHETHbIX KOHLeHTpaLuun Ha Bxoae anddysmoHHon 6aTtapen (00 CETOK) U Ha BbIXOOE Ka-
OOV CTYNEeHW, COXpaHeHWe OaHHbIX;

- nporpaMmMHasi 06paboTka Nony4YeHHbIX JaHHbIX (Bbl4UCTIEHNE KO3 DULMEHTOB NPOCKOKOB 4151 KAXK40M
CTyneHu, onpegenexHne koadpuumneHta anddysmm D npu ycrnosun N3BeCTHON 3aBMCUMOCTU KO3hdurLmeHTa
MpOCKOKa YacTuL, onpeAeneHHoro pa3mepa OT Y1CHa CeToK, pacyeT cpeiHero pasmepa Yactul, d,, 1 ero auc-
nepcun, BblYUCNEHNE 3HAYEHNIA CHETHON KOHLIEHTPaLUN YacTuL, COOTBETCTBYIOLLNX pa3mMepoB).
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10 lMpaBuna ocopmneHns pe3ynibTaToB U3MEPEHUN

OTyeT 00 n3amepeHnsax AOMMKEH BKOYaTb pe3yrbTaTbl U3MEPEHUI — CPeHUN pasMmep YacTul dcp, avc-
nepcuio, a Takke pekoMeHOyeTCs yka3biBaTb CriegyHoLLyo MHopMaLuio:

- ngeHtTndmrkaunio o dy3MoHHOro aspo30ribHOMO aHanu3aTopa, BKoYasi N3roToBUTENsi, Modesnb U
CEPUNHBIN HOMED;

- paTy u Bpems aHanmaa;

- TWN aHanu3npyemoro aspos3orns;

- 0OBbEMHYI0 CKOPOCTb NMOTOKa adpo30rs;

- TemnepaTtypy nNpobbl a3p030sia Ha BbIXOAE YCTPOWCTBA ANA YKPYMHEHUS HAHOYaCcTUL,;

- YCNOBUS U3MEPEHWI;

- JaTy NpoBeAeHus NOoCregHero UCNbITaHMs Ha FrepMETUYHOCTb U CKOPOCTb YTEYKMU.

11 OueHka HeonpeaeneHHOCTU pe3ysibTaTOB U3MEePEeHUN

11.1 OueHKy cTaHOapTHOW HeonpeaeneHHOCTU (Npeaerbl 4oMyckaeMon OTHOCUMTENBHOW NOrPELLHOCTH)
pes3ynbTaToB U3MEPEHU pacnpeneneHms 4actuy no pasmepam cnegyet NpoBOAUTL B COOTBETCTBUM C Tpebo-
BaHUAMU pekoMeHpauun [1] ¢ ucnonb3oBaHWeM 3TanoOHHbIX Mep pa3mepa HaHo4YacTuL, B ra3oBbIx cpegax. B
KayecTBe yKasaHHbIX Mep pekoMeHayeTCs MPUMEHSTb AUCNEPCHbIE CUCTEMbI HA OCHOBE NOMUCTUPOSIBHOIO Na-
Tekca. XapakTepuCTUKM Mep W YCNOBUSA WX MNPUMEHEHWUS OOSKHbl ObiTb OnpeaeneHbl B TeXHUYECKOoW
OOKYMEHTaUMM Ha HUX.

11.2 Ecnu Heobxogmma oLeHKa MOBTOPSIEMOCTU (CXOOMMOCTM) U BOCMIPOU3BOANMOCTU U3MEPEHUN, ee
ocyulectenaoT B cootBeTcTBMM ¢ [OCT P CO 5725-2.



MpunoxeHue A
(cnpaBo4Hoe)

TeopeTnyeckas 3aBUCMMOCTb KO3adprLmeHTa NPOCKOKa
OT YMcrna CeToK B COOTBETCTBMM C pa3MepamMu a3po30sibHbIX YacTuly

FOCT P 8.755—2011

A.1 Ha pucyHkax A.1 n A.2 npeacTaBneHbl TeopeTudeckme 3aBUCMMOCTU KO3hdurLMEHTa NPOCKOKa OT Yncna CeTok
0151 MOHOAMCNEPCHOro a3po3onis ¢ pasMmepamm Yyactuu ot 5 4o 200 HMm.

KoadduumeHT npockoka P(n)
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PucyHok A.1 — TeopeTuyeckas 3aBUCUMOCTb KO3 PULIMEHTa NPOCKOKa a3p030SbHbIX YacTul,
pasmepamu oT 5 o 20 HM OT YMcra CETOK NPW CKOPOCTM NoToka aspo3sons 1 om3/MuH

KoadpdmumeHT npockoka P(n)
1
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Yucno cetok n
PucyHok A.2 — TeopeTuyeckas 3aBUCMMOCTb KOI(hULIMEHTA NPOCKOKA YacTuL, pasmepamm
oT 50 go 200 HM OT YMcna ceTok NpU CKOPOCTM NoToka aspo3ons 1 AM3/MUH

A.2 KoathuumeHT npockoka YacTuL, NONMAUCIEPCHOTO a3apo3oris ¢ OAHOMOAANBHEIM pacrnpeiernieHneM 3aBucuT
OT uKcna CeTok CTyneHn Audy3noHHON GaTapeu 1 Buaa yHKLUM O4HOMOAANbHOMO pacnpefeneHnst YacTul no pa3me-
pam f(d), xapakTepuayoLieincsl CpeHUM pasMepoM YacTul d, U LUMPUHOW pacnipefeneHns o, . Ans onpeaenerus dyHk-
uum f(d) BBOOST AONOMHUTENbBHYO (DYHKLUMIO raMMa-pacnpeneneHmst ¢ nepeMeHHon x, paBHon D28 (cm. pasaen 4)
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fix) = M rtgax (A1)

I'(y)

CpefHee 3HayeHWe <x> ¥ LUIMPWHA pacnpenenieHns o, CBA3aHbl C PacYeTHbIMU NapamMeTpaMu y U & COOTHOLLEHUS
(A.1) hopmynamm

<X>=1, zeﬂ_ (A.2)

A A

MapameTpbl A 1 y paccunTbIBalOT MO hopmynam
- ny
A= InP(ny) ! (A3)
1+ﬂ InP(n) 1
Ao

InP(n,) (A4)

Y=- 1 )
InJ ™| p(ny) ¥ —1]+1
ny

roe P(n,) n P(n,) — koadhdULMEHTbI MPOCKOKOB CTYMEHEN C YNCIIOM CETOK 1y U Ny,
5 _(2r)?/3
Lo — Be3pasmepHbIfi NapameTp ramma-pacnpefeneHus, paBHbi %
Pasmep yacTuu Kak yHKLMIO OT X onpeaensoT no dopmyre (2), rae koadduumeHT anddyanm D 3aMeHs0T Ha 3Ha-
YeHune x, paBHoe D23,
Ha pucyHkax A.3, A.4, A.5 npeactaBneHbl yHKUMW pacnpefeneHns Yactul, nonuancnepcHoro asposons f(d) ¢ pas-
mepamu oT 5 4o 200 HM 1 COOTBETCTBYIOLLME TEOPETUYECKNE 3aBUCUMOCTN KO3 ULIMEHTA MPOCKOKa OT YMcna ceTok And-
dy3noHHon baTtapen P(n).

d)yHKLI,MH NIIOTHOCTU pacnpegeneHna no pasmepam

/, KoadbdmumeHT npockoka P(n)
4000 1 \\
3000 |-Rep = 5 HM l \G/ch =0,17 0.1 Bl
rm =
~ x G/dcp =1,0 SEE a0 damye
.. ]
2000 } % dep =10 Hm
Fi 1 0,01
1000 3 / \ %ﬁ‘ 6IRg = 0,315 1
£ = RIAN SIRg = 1,0 tc/dcp =0,315
£/ A mm— 0,001 S
0 2 4 6 8 10 12 14 20 30 40 50
Paguyc yactuu, HM Yucno ceTok n
a) ®yHkums f(d) 6) ®yHkuus P(n)

PucyHok A.3 — TeopeTuyeckas 3aBUCMMOCTb KOI(hULIMEHTA MPOCKOKA OT YMCra CETOK AN YacTul,
pasmepamu 10 HM 1 OTHOCUTENBHOW LWMPUHOW pacnpedenennsa vyactuy ot 0,1 go 1,0
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Koa NUMEHT Npockoka P(n
KOHLIeHTpaLmMs YacTuLy hepuyy p (n)

2500
— /d.,=1,0"|
2000 \ [ Gldgp = 1,U__|
— 1 ‘ — 0,1 \% I
1500 Rep = 15 HM [ \G/ch—0,1 —
iR I~ :
I \ \‘ G/dcp = 0,315_
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Paguyc vactuu, Hm Yucno cetok n
a) OyHkuus f(d) 6) PyHkuma P(n)

PucyHok A.4 — TeopeTnyeckas 3aBUCMMOCTb KO3(hpMLIMEHTa NPOCKOKa OT YMcna CeTOK AN YyacTuLy
pasmepamu 30 HM 1 OTHOCUTENBHOW WMpUHON pacnpegenenus ot 0,1 o 1,0

KoHueHTpauus vactmy KoadbdmumeHT npockoka P(n)

N UES
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4 — —— | | \
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Panwyc YyacTtuu, HM Ymncno ceTtok n
a) PyHkuus f(d) 0) PyHkumsa P(n)

PucyHok A.5 — TeopeTnyeckas 3aBMCMMOCTb KO3(hhMLIMEHTa NPOCKOKAa OT YMcna CeTOK AN YyacTuLy
pasmepammn 100 HM 1 OTHOCUTENBHON LWNMPUHOW pacnpeaenenus ot 0,1 go 1,0
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MpunoxeHue b
(cnpaBo4Hoe)

AnropuTtm pelueHus ypaBHeHusi KaHHMHrema—MwunnekeHa
OTHOCUTENbHO pa3mMepa MOHOAUCNEPCHBLIX adPO30SibHbIX YacTul,

Mpwu uccnenoBaHum YacTuy pa3mMepamu MeHee 50 HM ypaBHeHune KaHHnHrema—MunnekeHa npeoGpasytoT B

BblpaXeHune

1+a4(2//d)
3rpd '

D= kT

roe D — koadbpumumeHT anddysnu;

k — noctosiHHasa bornbumaHa;

T — TemnepaTypa a3po30ns;

| — cpepgHsas anvHa ceoboaHoro npobera YacTuubl;

d — pa3mep asap030SIbHON YacTuLbl;

[ — KO3 DULMEHT AUHAMUYECKOW BA3KOCTU AUCMEPCHOW Cpeabl;
a, — nonyamnupuyeckas KoHcTaHTa, pasHas 1,25.

3TO NO3BONSAET BbIMUCIUTL pasmMep Yactuu no dopmyne

d_

(5.1)

6rpD kT
roe d — pasMep aspo30bHOM YacTuLbl;
k — noctosiHHasa bonbLUmaHa;
T — TemnepaTypa aspo30ns;
| — cpepfHsia anuHa ceoboaHoro npobera YyacTuubl;
D — koadpduumeHT audpdysuu;
p — KO3(PPULMEHT ANHAMNYECKOWN BA3KOCTU AMCNEPCHOW cpeabl;
a, — nonyamnupuyeckas KoHctaHTa, pasHas 1,25.

OTHocHTEnNbHas NOrpeLHoCTb
0,10

"’."—.—..*'ﬂ

0,08 /" "'-‘\
0,06
/

0,04

0,02 /
/

0 50 100 150 200
Pa3mep yactuubl d, HM

PucyHok B.1 — 3aBUCMMOCTb OTHOCUTENBHONM NOrPELUHOCTH
pes3ynbTaToB BbluncneHui no copmynam (2) u (b.1) ot pasamepos
yacTtumy

10

KT { 24a,1ID
1+

}, (5.2)

Ha pucyHke B.1 nokasaHa 3aBUCUMOCTb MO-
FPELUHOCTM BbIYMCIIEHWIA Pa3MepoB YacTuy, Mo
dopmyne (B.2) oT 3HaveHWid, paccyMTaHHbIX MO
dopmyne (2) B guana3oHe pasmepoB oT 10 go
200 Hm.

N3 rpadmka Ha pucyHke B.1 BUAHo, 4TO OT-
nunyune pesynbTaToB BbIYMCEHUI NO dhopmMyriam (2)
n (b.1) He npeBbiwaeT 8 % B AnanasoHe oT 10 go
200 HMm, a gns pasmepa 100 HM cocTasnseT npu-
MepHO 7 %, YTO MeHbLUe OLUMGKM, BO3HMKAIOLLEN
n3-3a 3KCMEePVMEHTarbHbIX MOrPELLHOCTEN.

Mpu BblMMCNEHUN pa3mepoB YacTul Gonee
50 HM ¢ norpelHocTbio oT 2 % Ao 1 % cnegyet B
KayecTBe NepBoro NpubnuxeHusi 6paTtb 3Ha4YeHwME,
onpegensiemoe no copmyne (b.2) n ¢ warowm, cooT-
BETCTBYHOLLMM TpebyeMor NorpeLHoCTu (CM. pUcy-
HOK B.1), npnbnuxaTtbcst K uCXOAHOMY 3Ha4YeHuio D,
BblUMTas nocrieqoBaTenbHO 3HavYeHue Tpebyemon
norpeLuHocT! U3 nepeoro npudnuxkexus d. Ecnu
TpebyeTcsa norpelHocTb uamepeHuss meHee 1 %,
TO HEOOXOAUMO BbIMOMHUTE HECKOIBKO UTEpaLmii.
O norpeLHoOCT! KOHEYHOrO pe3yrnbTaTta MOXHO Cy-
OWTb NO NoAcTaHoBKe B hopmyny (2).
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MpunoxeHue B
(cnpaBo4Hoe)

3aBucMmMocTb Ko3dpuLumeHTa NPOCKOKa a3po30sibHbIX YacTul,
OT Yncna ceToK B 3aBUCUMOCTU OT CKOPOCTU a3po3onisi

Ha 3HaveHne koadhbdumumeHTa NpocKkoka aspo30nbHOM YacTuULbl onpeaeneHHoro pasvepa BrMseT U3MEHEHNE CKO-
pocTu aspo3ons B anddysnoHHon 6aTapee. CneayeT yunTbiBaTh, HTO BapbUpOBaHUE CKOPOCTY NOTOKa CBSI3aHO C M3MeHe-
Hvewm 4yucna lMekne, T. €. C U3BMEHEHWEM YCINOBUI YNaBNMBaHWSA YacTuL, BOSIOKHaMu ceTkn. CKOpOCTb NMOToKa He MOXeT
6bITb 0O4EHb Marnou, Koraa ckopoCTb MakpOCKOMMYECKOro NepeHoca CTaHOBMTCS COMOCTaBUMOW CO CKOPOCTbIO AN dY3NOH-
HOro MOTOKA, @ TakKe Korga CKOPOCTb NOTOKa NPMBOAMT K BOSHUKHOBEHMIO TYPOYNEHTHOCTM. [03TOMY C TEXHNYECKOWN TOYKM
3peHns ONTUManbHO MMeTb Habop Anddy3noHHbIX BaTapen, Yepes KOTOPbIE MOXHO NPOMNyCckaTb OOUH U TOT e NOTOK aa-
posons.

Ha pucyHke B.1 npeactaBneHa 3aBMCMMOCTb KoadhduLMeHTa NPOCKOKa a3po30ibHbIX YacTUL, onpeaeneHHoro pas-
Mepa OT Yucna ceTok B Anddy3noHHon 6aTapee B 3aBUCUMOCTM OT CKOPOCTU a3po30risi.

KoadbdpurumeHT npockoka P(n)
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PucyHok B.1 — 3aBncmMMocCTb ko3hduLmMeHTa Npockoka aspo30sbHbIX YacTul pasmepom 10 HM oT
yncna ceTok B anddysmoHHoi GaTapee npu o6beMHbIX ckopocTsx 1, 2, 3 1 4 AmM3/MUH

Bubnuorpacusa
[1] PMI 43—2001 PekomeHpaumy nNo MeXrocygapCTBEHHOW cTaHOapTusauumu. [ocyaapcTBeHHas cuctema obecnede-

HWS eguHCTBa n3mepeHunii. NprmeHeHne «PykoBoACTBa MO BbIPAXEHUIO HEONPeAeneHHOCTN namepe-
HUNY

11
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YOK 620.3:022.91:006.354 OKC 17.020 T86.5

KntoueBble crnoBa: QUCNepcHbI COCTaB, HaHOYacTHLa, pa3Mmep HaHOYacTuL, aspo3orib, AMddy3roHHas 6aTa-
pesi, K03 PUUMEHT NPOCKOKa
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