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Lienn vn npuHuunbl cTaHjapTusaumm B Poccumitickoli ®efepaummn yCTaHOBEHDI
®efepa/ibHbIM 3aKOHOM OT 27 aekabpsa 2002 r. No 184-d3 «O TeXHWYECKOM perynm-
pOBaHMU», a MpaBuna NPYMeHeHUs HauWOHabHbIX CTaHAapToB Poccuiickoin depepa-
umm - TOCT P 1.0—2004 «CtaHgapTu3auma B Poccuiickoin depepauny OCHOBHbIe

MONOXXEHNA»

CBefeHns 0 cTaHaapTe

1 NOATOTOB/IEH O6uiepoccniickolii 06LWecTBEHHON opraHunsauunein «Acco-
LMaums MHXeHepoB Mo KOHTPO/ MUKpo3arpsisHeHuin» (ACUHECOM) Ha ocHoBe c06-
CTBEHHOr0 ayTEeHTUYHOrO MepeBOfa Ha PYCCKUIA A3blK CTaHAAPTa, YKa3aHHOro B NMyHKTE
4

2 BHECEH TexHun4yeckum KOMMTeTOM Mo cTaHgapTusaumm TK 184 «Obecneuye-
HWE NPOMbILLIEHHON YACTOTbI»

3 YTBEPXJEH W BBEAEH B AEWCTBWE TMpukasom ®eaepanbHOro

areHTCTBa MO TEXHWYECKOMY PErynMpoBaHuUO U MeTPONIOrnn O T 201

4 HacToswmin CTaHAapT MAEHTUYEH MeXAyHapoaHo ™ cTaHaapTy EH 1822-2:2009
«BbICOKO3(h(PeKTUBHbIE (WUILTPbLI 04YMCTKKM Bo3gyxa EPA, HEPA n ULPA. Yactb 2
eHepvpoBaHue a3po30/ieid, WUCMblTaTe/lbHOE 000pyAOBaHWe, CTaTUCTUKA CyeTa Ya-
ctvyy (EN 1822-2:2009 «High efficiency air filters (EPA, HEPA and ULPA) — Part

2: Aerosol production,measuring equipment,particle counting statistics»)
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Mpn NpUMeHeHWW HaCTOALLEro CTaHfapTa PeKOMEeHAYeTCs MCMo/b3oBaTb BMECTO

CCbINIOYHBIX MEXAYHapOAHbIX CTaHArPTOB COOTBETCTBYHOLME UM HaLMOHA/IbHbIE CTaH-

fapTbl Poccuitickori ®Pepepauun, CBeAeHUS O KOTOPbIX MPUBEAEHbI B AOMNO/HUTE/IbHOM
npunoxeHnn A

5 BBEJAEH BMNEPBBLU

VHdopmaums 06 N3MEHEHNAX K HACTOALWEMY’ cCTaHaapTy’ NyonnkyeTcs e exke-
rogHoO u3gaBaeMoM WHQOPMAaLLOHHOM yKasaTene «HauuoHanbHble CMOH4APTbI», a
TEeKCT M3MEHEHWIA 1 NONPaBOK - B €XKeMeCAYHO U3haBaeMblX MHPOPMAaLMOHHBIX YKa-
3aTenax «HaumoHanbHble CTaH4apThi». B cnyvae nepecMoTpa (3aMeHbl) MU OTMeHbI
HacTOAWero craHgapTa CoOTBeTCTBYOLWee yBegomneHne bygeT onyb6nnkosaHo B
eXKEeMeCAYHO M34aBaeMOM MH(OPMALMOHHOM yKasaTene «HauuoHaibHble CcTaHhap-
Tbi». COOTBETCTBYWLWAA WHpOPMaLNs, YBeLOMIEHNE M TeKCTbl pasmelialnTcs
Tak>Ke B MH(OPMaLMOHHON cucTeme 06LLero Noab30BaHUA - Ha ouunanbHOM cainTe
PefepanbHOro areHTCcTBa M0 TEXHUYECKOMY’ perynnpoBaHunio 1 MeTponorum B ceTu

VIHTepHeT

© CrtaHpgapTeH opm, 2012
Hactoawmin ctaHgapT He MOXeT 6biTb MOMHOCTLI WAM YAaCTMYHO BOCMPOU3Be-
[€eH, TUPaXMPOBaH M pacrnpoCcTpaHeH B KayecTBe O(uuUManbHOro usgaHus 6e3 paspe-

weHus deaepanbHOro areHTCTBa No TEXHUYECKOMY perynnpoBaHuio v MeTPOIorim
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BeepLine

HacTtoswwmin cTtaHgapT npegycmaTpvBaeT NMPUMMEHEHWe MEeTOAOB CuYeTa YacTul,
KOTOpble YAOBNETBOPSAIOT HYXAaMm O60NblIMHCTBA 061acTeil npuMeHeHns OTanume
MeXJy e€BpOMneicKUM CTaHZapTOM WM NpeablAyWwMMM HauMOHaNbHbIMK CTaHAapTamMn co-
CTOMT B MeTofax OnpefeneHns UHTerpanbHol 3th(eKTUBHOCTM BMECTO COOTHOLLEHWIA
MacCOBOW KOHLEHTpaLun 3T MeTOAbl OCHOBaHbI Ha CYeTe 4acTul, C Hanbosee NPOHU-
Kalowum pasmepom (MPPS), KOTOpbIA coCTaBnseT A1 MWUKPOCTEKNOBONOKHUCTbIX
thnnbTpoB npumepHo oT 0,12 go 0, 25 MKM [ng memb6paHHbIX (hMNLTPOB AEACTBYET
apyroe npasuno (cM EH 1822-5:2009, npunoxeHne A). OTOT MeTOA TakXe Mo3BonseT
NCMbITbIBaTb CBEPXBbICOKOIP(EKTUBHbIE (PUALTPBI, YTO HE LOCTUTanocb MPWU UCMONb-
30BaHNN NPEXHUX METOA0B KOHTPONS M3-3a MX HEA0CTaTOYHON YyYBCTBMTENIbHOCTM

OTnnyve HacTosllero craHfjapra OT Npefblayllero nU3gaHusa COoCTOUT B Clefylo-
Lem:

- BBEJleH aNbTepHAaTMBHbIA MeTO4 KOHTPO/IS C UCMONb30BaHMEM a3po30sieil TBep-
AbIMU YacTULAMU BMECTO YKUAKNX,

- BBEZleH MEeTOA WUCMbITaHNA 1 Knaccug nkauum gunbTpos 13 memopaHHOro marte-
pvana,

- BBEZleH MEeTOA WUCMbITaHU 1 Knaccupukaunum guabTpos M3 CUHTETUYECKONO BO-
NOKHNCTOro Martepuvana,

- BBEZleH albTepHaTUBHbIA METOL UCMbITAHUA Ha NPOCKOK (hMNbTPOB rpynnbl H ¢
(hopMOiA, OTANYAOLWENCA OTMUHUNINCCMPOBAHHBLIX (DUALTPOB UAN MUHUMIUCCUPOBAH-

HbIX MaTOB

A1
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Komnnekc MexayHpoAHbIX cTaHfapToB EH 1822 «BbICOKO3I(h(EKTUBHbIE PUb-
Tpbl 04MCTKM Bo3ayxa EPA, HEPA n ULPA» coCTOWT 13 CnefytoLnMx YacTei:

-yacTb 1 Knaccuukaums, MeTodbl UCMbITAaHWA, MapKUPOBKa,

- yacTb 2 [eHepupoBaHMe as3po30/ieil, umepuTeNbHble NPUGOPLI, CTaTUCTUYe-
CKMe MEeTOo/ibl 06paboTKM,

-yacTb 3. MicnblTaHMS MNOCKUX (UNBTPYIOWMX MaTeprasnos,

- yacTb 4. O6Hapy>XeHue yTeyek B (UbTPYIOLWMX 3neMeHTax (MeTod CKaHMpo-
BaHUS),

-yacTb 5. OnpegeneHne apHEKTUBHOCTM (IUNLTPYIOLLMX 3/1EMEHTOB

VI
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HAUMWOHANBbHbBIN CTAHAAPT POCCUMNMCKOW OELEPALUNWN

BbICOKO3h(heKTUBHbIE PUNLTPbLI 0UNCTKK Bo3ayxa EPA, HEPA n TILPA

Y acTb?2

CeHepupoBaHMe a3po30/eit, NcnbiTaTeNlbHOE 060pPYJ0BaHME,
CTaTUCTUKA cYeTa YacTull

High efficiency air filters (EPA, HEPA and TJLPA). Part 2.
Aerosol production, measuring equipment, particle counting statistics

JaTtaBBegeHna — 2013-12-01

1 O6nactb NpUMeHeHMUs

HacTtoawmin ctaHaapT ycTtaHaBimMBaeT TpeboBaHWUA K 3PPEKTUBHLIM (PUAbTPam
ouncTKM Bo3ayxa no yactuuam (EPA), BbicokoathdekTBHbIM (HEPA) 1 cBEpXBbICOKO-
3h(PeKTUBHLIM PUAbTPaM 04YMCTKM Bo3fdyxa no yactuuam (ULPA), npumeHsemMbiM B
cucTemMax BEHTUIALUUM M KOHAUUMOHMPOBAHUSA BO34yXa U B TEXHONOTMYECKUX CUCTe-
Max, HanpuMmep B YACTbIX NOMELLEHUAX UKW (hapMaLeBTUYECKOW MPOMBILLIEHHOCTH.

HacTodawmin cTaHgapT COAepXUT METOAUKY onpesesieHns 3MeKTUBHOCTN (hnb-
TPOB Ha OCHOBE MeTofa CyeTa 4acTuL, C MCMOJIb30BaHMEM KOHTPOJIbHOTO a3po30/s C
XUAKUMKU vacTuuamm (Mnn aspo3onia C TBEPAbIMU YacTuLAMKU) U CHETYMKA YacTul, U
yCTaHaB/MBaeT Knaccugukaumo GuabTpoB No nokasatenam aheKTUBHOCTU (N10Kab-

HOW N MHTerpanbHoi).

W3paHue ouumanbHoe
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HacToswwmii cTaHfapT ycTaHaBnMBaeT TpeboBaHUA K NpubopaMm KOHTPONsA U re-
HepaTopamM a3po30/eld, NCNONb3YEMbIM A5 3TUX Leneil. OH COfePXNT METOAMKY CTa-
TUCTUYECKOW OLIEHKM CYeTa YyacTuL, MPX MasoM Ynucne Co6bITUiA (4acTul) Ans WCMofb-

30BaHKUA npu pa60Te CO CYHETHUKOM HacTuu,.

2 HopmaTuBHbIE CCbINKY

B HacToALwemM cTaHAapTe MCNOMb30BaHbl CCbINKU Ha Crefytolime CTaH4apThbl:

EH 1822-1:2009 BbICOKO3(h(eKTMBHbIE (DUNBLTPLI OYMCTKU BO3ayxa EPA, BEPA un
ULPA Yactb 1 Knaccugukauns, MeTogpl UcnbiTaHWi, mapkupoBka (EN 1822-1:2009,
High efficiency air filters (EPA, HEPA and ULPA) - Part 1 Classification, perfor-
mance testing, marking)

EH 1822-3:2009 BblCOKO3(D(heKTUBHbIE PUNLTPLI O4YMUCTKKM Bo3ayxa EPA, HEPA
n ULPA YacTb 3. NcnbiTaHMe NAOCKUX gunbTpytowmx matepuanos (EN 1822-3:2009,
High efficiency air filters (EPA, HEPA and ULPA) - Part 3; Testing flat sheet filter
media)

EH 14799:2007 ®unbTpbl Ans 06LLIEA OYMCTKM BO3Ayxa TepMUHOMOrns

(EN 14799:2007, Air filters for general air cleaning - Terminology)

3 TepMUHbI 1 onpeaeneHns

B HacTosLem CTaHOapTe NMPUMEHEHbLI TEPMUHBLI K onpeaeneHnd, NpuBeaeHHbIE B

EH 14799:2007.
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4 TeHepupoBaHMe aspo30/ei

4.1 O6LKe NooXKeHUA

Mpn KOHTpoNe (MNbTPOB B KaYeCTBe 3Ta/IOHHOIO0 METOAAa KOHTPO/A CneAyeT uc-
Mo/ib30BaTb KOHTPOJIbHbIA a3p030/b C XMAKUMK YacTuuamu no EH 1822-1. B kavyectse
aNbTepHaTMBHOIO0 MeToAa ANA KOHTPONA NOKanbHOW 3PEKTUBHOCTYM (TECT HA NPOCKOK)
MOXET ObITb MCMNOMb30BaH a’3p030/ib C TBepabiMM yactuuamm (PSL, cm EH 1822-
4:2009, npunoxeHue D).

Mpu KOHTPONe CBEPXBbLICOKOIPHEKTMBHBLIX PunbTpoB (U16 n Ul7) cnegyet uc-
NoNib30BaTb METOAbl FeHepMpPOBaHUA aspo30/eli C BbICOKON NPOM3BOAUTENLHOCTbLIO (0T
1010 ¢-1 go 10i c-1), yTo6bl 06ecneYnTb CTATUCTUYECKM 3HAYMMbIE [aHHble MOC/e
(hmnbTpa.

CnepyeT npegycMoTpeTb BO3MOXXHOCTb M3MEHEHUS CPefHero AmameTpa vactul,
a’3po30/eli NyTem perynvpoBaHus napaMeTpoB reHepatopa aspo3osieli Tak, 4Tobbl Auna-
MeTp 6bin paBeH Touyke MPPS. KoHUeHTpauus v pacnpeaeneHne pasMepoB vyacTul, re-
HEpVpYeMbIX a3p0o30/1eil AO/MKHbI 0CTaBaTbCs HEU3MEHHbIMU B TEUYEHME BCEr0 BPEMEHU

KOHTPOA

4.2 MaTtepuan: ansa aspo3osei

[ns aTanoHHOro Metofa maTepuasnoMm A/ FeHepupoBaHUA aspo30/eil ABMAETCA
XXWLKOCTb C JaBNEHMEM MapoB HACTO/IbKO HU3KUM MpWU LaHHOW TemnepaType BO3L4yXa,
4yTO pasMep MNosiyvyaeMbiX Kanenek He U3MeHSeTCA 3HaUYMTEeNbHO M3-3a UCMNapeHns B Te-

yeHue BPeMEHU KOHTPONS (Kak npaBuno, He 6osnee 5 c).
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K BO3MOXHbIM MaTepuanam OTHOCATCS:

-DEHS,

-PAO,

- mapa)MHOBOE Macn0 HW3KOI BA3KOCTK

[aHHbIV NepeyeHb He ABNAETCS MCUEPNbIBAKLLNM

Hanbonee KpUTMYECKMMUM CBOMCTBAMMU MaTepuana Ans reHepMpoBaHUs asapo3ou
ABNAOTCA:

- HAEKC pethpakymm,

-[laBfeHne napos,

- MNOTHOCTb,
KOTOpble He JO/MKHbI CAUWKOM OTIMYATLCA OT 3HAYeHWi, MPUBEAEHHbIX ANA yKa3aH-

HbIX TPEX MaTepuanoB B Tabnuue 1

MpumeuvaHue - Mpu obpalieHUn ¢ STUMK MaTepuanam CnedyeT BbINOMHATL NPUHSTbIE
CTaHZapTHble Mepbl 6e30MacHOCTU PaboThl B labopaTopun STo 06ecrnevmBaeTcs NPYMeHeHUEM Bbl-
TSDKHBIX CUCTEM W TEPMETUUHbIX ANs1 a3po30sieli CUCTEM BO3LYyXOBOJOB Tak, UT0Obl He JOMYCTUTb
BAbIXaHWsi KOHTPO/IbHOrO a3po3onis B cnyyae COMHEHWs cneflyeT pyKOBOACTBOBATbCS TPeGOBaHWSAMU

K 663 0MacHOCTK paboTbl C COOTBETCTBYO MMM MaTepuanamMmu.
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Tabnwuya 1- MapameTpbl MaTtepuanos ANs reHepupoBaHMSA aspo30/ein nNpu Temmne-

patype 20 °C

XumMnyeckoe 060-

3HayeHwne

PacnpocTpaHeHHoe [uatunrekcuncebdauyu-

HaMmeHOBaHue
MnoTHOCTb, Kr/mM3
Touka TasgHus (K)
Touka knuneHus (K)
Temnepartypa BocC-
naaMeHeHuns
[JasneHne napos
npu Temneparype
293 K (MKI1a)
JuHamunyeckas

BA3KOCTb (Kr/m C)

DEHS

buc-(2-

ce6aLNHOBOM KNCOTbI

HaT
912
225
529

>473

19

Ot 0,022 no 0,024

PAQO MapaduHoBoe
Macno HU3KOM

BA3KOCTHU
MonnansthaonepmuH  Cmecb (Hanpu-

3TMNrekcun)oBbln agmp (Hanpumep, CAS?0  mep, CAS 64742-

68649-12-7) 46-7)
MonvanstaoneuH  lNapaduHosoe
macno
800 - 820 (8200)) 843
-280 259
650-780 (6740)
445 - 500 453
100-130
0,0031 -0,004 nipm 0,026

373 K (0,013 npwm
313 K°)
(KnHematnueckas
BA3KOCTb npu 373 K

3,8- 4,1 mmalc
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OkoHuaHue Tabauupsl 1

DEH3

NHpeke pepakumm/ 1,450/650

[JIMHA BOJTHBI (HM) 1,452/600
1,453 5/550
1,454 5/500
1,458 5/450

1,475/400

PAO*5 MapauHoBoe
Mac/si0 HU3KON

BA3KOCTU

(1,455 6°)

"MateHTbl CLUA 5,059,349 [3] n 5,059,352 [4] galoT onmMcaHue U orpaHuUyeHne Ha UCcnosb-

30BaHMe PAO anst KOHTpons ¢unbTpoB. CBolicTBa maTepuna PAO - no ctaHgapTam AnoHun JACA

37-2001 «Guideline of substitute materials for DOP» [5], JISZ 8901:2006 [6] v cTtaHaapTy NCO

14644-3 [7].

b CAS, HoMep peructpauuy XMMUYECKUX KOZAOB, MaTepuas 3aperucTpupoBaH XMMUYECKUMK

KoAamu, n3gaB aeMbIMy AMEPUKAHCKUM XUMUYECKMM 06L,eCTBOM [3]

¢t Cneuymnuryecknm npumepom PAO aBnsetcsa «Emery 3004».

MctouHuk: Crosby, David W., Concentration produced by a Laskin nozzle generator, a comparison of

substitute materials and DOP, 215t DOE/NRC Nuclear Air Cleaning Conference [9].

4.3 TeHepup OBaHMe MOHOAUCHEP CHbIX asp racluei

4.3.1 MeTofbl KOHAeHCcaLNK

4.3.1.1 O6wme NonoXKeHns

MpeanoyTUTeNbHBIMU METO4AMU TeHepUpPOBaHMS MOHOAMCMEPCHbIX a3pPo30nel

ABNAKTCA METOAbl KOHAEHCALUMWN, TaK KaK 4YaCTulbl (*)OpMI/IpyPOTCFI KOH,EI,GHC&LI,I/IGVI n3
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napoo6pasHoro coctosHma. CnefyeT pa3nuyarb reTeEPOreHHY U rOMOreHHYH KOH[EH-
caumo.

4.3.1.2 leTeporeHHas KoHgeHcaums

4.3.1.2.1 O6Lwme NonoxeHus

Mpn reTeporeHHoON KOHAEeHcauun napbl KOHAEHCUMPYKOTCA NPU OTHOCUTE/IbHO
HW3KOM YPOBHE MepeHacbILLeHNs Ha NOBEPXHOCTb OYeHb MasibIX 4acTul, KOTOpbIe YXKe
CYLLECTBYIOT, Ha TakK Ha3blBaeMble ffpa KOHAeHcalumun PacnpefeneHne pasMepoB nony-
4aeMOoro aspo3o/i UMEeEeT reOMeTPUYECKOe CTaHAAPTHOE OTK/IOHeHWe mMexay o= 1,05 un
cg= 1,15.

K reHepaTopam aspo3osneii, paboTalowum Mo NPUHLUKUMY FeTeporeHHONn KOHAeH-
cauumu, oTHocATcs reHepatopbl CuHknep-Jlamap (Sincler-LaMer) (pucyHok 1) un Pana-
nopt-BaiiHwTok (Rapaport-Weinstock) (pucyHok 2).

4.3.1.2.2 I'eHepaTop Yactuy, CunHknep-/lamap (pMcyHok 1)

MpocToi pacnblnnTenb, paboTarowmii ¢ a30ToM, 0b6pasyeT cnabblii BOLHbIN pac-
TBOP xn0puga Hatpua Tlocne TOro Kak KpyrnHble Kaniv BOoAbl yAaneHbl B cernaparope
Kane/nb, MeHbLUVE Kanau NpoxoaaT B AUPMY3NOHHbLIA OCYLUUTENb, TAe OHWU UCNapsoT-
ca TonyyeHHbI a3po30/ib XN0pMAa HaTpua 3aTem MPOXOAWUT B COCYA, COAepKalyuii
CO6CTBEHHO a3p030/IbHY0 CY6CTaHUMIO, Te OH HaCblLLaeTCs napamu 3Toi cybcTaHuuu.
Cmecb napoB as3po30/eil 3aTeM MPOXOAUT Yepe3 NoAorpeBaTeNnt WM KOHAEHCALMOHHYHO
TpyOy, rae napbl KOHAEHCMPYHOTCA Ha YacTuuax conm, obpasys romoreHHbIn aspo3osib

n3 kanenb (cm Takxe [ 10]).
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1- nopava asoTa, 2 - pacnbinnTeNb, 3 - cenapaTop Kanesnb, 4 - andPy3NoHHbIN oCyLUNTENb,
5 -TepmocTarT, 6 - 6alinacHblii KnanaH, 7 -pacxogomep, S - NoAorpeBaTessb,

9 -KOHJAeHcaLnoHHas Tpybka, 10- aspo3onb
PucyHok 1- Cxema reHepatopa aspo3osneii CuHknep-/lamap
Cocyf, cofepxalymii matepuan ans aspo3oneid, NOMeLLeH B TepMoCTaT, TeMnepa-
Typa KOTOPOro MOXeT peryimpoBatbCa TaK, YTOObl M3MEHSNO0Ch KOMMYECTBO NapoB U
AmaMmeTp yacTuu. YacTb aspo30/a X/J0puga HaTpusa MOXKET BO3BpallaTtbCa B TepMocTaT
yepes GainacHbI KnanaH u A06aBNsSTLCA B NOTOK Mepef nofgorpesarenem. 3T0 NO3BO-
NnsAeT AOCTUYL OTHOCUTESIbHO GLICTPOro 06pasoBaHUs Kaneslb MpU KOHAEHcaLMM Napos B
nogorpesartene v Takum 06pa3oM YMeHbLUTb pasMep 4vactuy, VIHTeHCUBHOCTb o6pa-
30BaHMA 4YacTuy, Npu UCNoMb30BaHWKN reHepaTopa 3TOro TMna coctasnseT NPUMEpHO
109c-1. QnameTp yacTul, MOXeT U3MeHATbCA npumepHo oT 0,1 40 4 MKM
4.3.1.2.3 TeHepaTtop PananopTt-BaliHLWITOK (PUCYHOK 2)
Cyb6cTaHuMa aspo3ons pacnbinseTcs yepe3 POPCYHKY B BUAE YNCTOW CybCTaHLMM

nnu B pacTteope. MonyyeHHbI# NONMANCNEPCHBIA a3p030/b UCMAPAETCS NPU NPOXOXKAe-
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HUM NOLOrpeBaeMoii CEKLUMW CTEKNAHHOW Tpybku [Mpu aTOM OCTaTKu fAep 3arpssHe-

HU MaTepuasia CoOXpaHATCA

1- cocyg COKMAKOCThbIO, 2 - OKaTbIli BO3A4YyX, 3 - pacnblivTeNb, 4 - CeKuMs ncnapeHus,

5 -TepmocTarT, 6 -CeKuMA KOHAeHCaUumn, 7 - aspo3ofib.

PucyHok 2 - Cxema reHepaTopa aspo3onei Pananopt-BaliHWTOK
Mpn NPOXOXAEHMM CEKLUU KOHAEHCauMmn CcybCcTaHuMsa aspo3oneli KOHAEHCUpY-
eTCs Ha 3Tu Afpa ¢ 06pa3oBaHMEM MOHOAUCNEPCHOrO aspo3ons (cM. Takxke [11]).
CoOTHOLLEHME CybCTaHUMM a3p0o30/s U pacTBOPUTENA MPU CMeLLBaHWUM Onpege-
NseT pasmep 4vacTul, aspo3ons. MonyyeHHbI B KOHLE npouecca aspo30/ib COLEPXKUT
MCMOMb30BaHHbIN pacTBOpUTENb (Hanpumep, NPOMNaHon) B BMAe napa
VIHTEeHCMBHOCTb 06pa3oBaHUs YacTuL, B reHepaTope aToro tuna gocturaet 109 ¢*L

JvameTp yactuy, MOXeT U3MeHsaTbCs npumMepHo ot 0,1 Ao 1,5 MKM
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4.3.1.3 T'omoreHHas KoHAeHcauums

Mpun BbICOKMX YPOBHAX NEPEHACHILLEeHNS NPOUCXOAMNT CNOHTaHHOe (hOPMMPOBaHME
arnomepartoB (CKOMNEHWIA, KNacTepoB) MO/EKY/ NapoB Mpu OTCYTCTBUM A4ep KOHAeHca-
umn. 3T arnomepaTtbl pacTyT M 06pa3yroT YaCTULbl pa3MEPOM B HECKO/IbKO HAHOMETPOB
B AmameTpe (rOMOreHHas KOHAeHcaums). 3atem B pesynbTare Koarynsyum aTux Yactul,
06pa3sytoTca 6osee KpynHble YacTuubl. PacnpegeneHme YacTul, no pasmepam B NoayyeH-
HOM a3p030/1e MMEET CTaHJAPTHOEe OTK/IOHEHMe 0S ~ 15 He3aBMCMMO OT CpefHero pasme-
pa 4acTuL, M MOXeT paccMaTpuBaTbCA TOMbKO Kak KBasuMoHoaucrepcHoe. C apyroi
CTOPOHbI, MHTEHCUBHOCTL 06pa30BaHMA a3p0o30/eil No 3TOMY MeTOoAY MOXET 6bITh Ha ABa
nopsiaka 60nbLUe, YemM Npu reTeporeHHon KoHaeHcaumm (6onee 10i c-1).

Cxema reHeparopa aspo30/ieil co CBOOGOAHbIM pacrblfieHUeM N0 3TOMY MPUHLMNY

rnokasaHa Ha pucyHke 3.

10
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1- cocyg ¢ DEHS; 2 - Hacoc, 3 - pacxogomep, 4 - a30T, 5 - y1bTpa3ByKOBOW pacnbinTeNb,
6'-TepmocTaT, 7 -McnapuT efbHas TPy6Ka ¢ MOAOrPEBOM U U3 ansiLmeil;
S - 3aWMTHbLL NOTOK YMCTOro Bo3ayxa, 9 - dopcyHka, 10- cneyeHHan MeTa/l/iMyeckas nNaacTuHa,

11 - cekums koarynsumm, 12 - aspososnb

PucyHok 3 - Cxema reHepartopa aspo30/eit co cBOOOAHbIM pacnbl/ieHNEM

Cyb6cTaHuUMa aspo30/ieil nogaeTcsi HacocoM (C OnpeaeneHHbIM PacxooM) K Yib-
Tpa3BYKOBOMY pacnblinTento. OTHOCUTENbHO 60/blune reHepupyemble kanau (6onee
20 MKM) 3aTeM McnapatTca B NoAorpeBaeMoi Tpybke. KoHLEHTpaumsa ocTaBLInXCs a4ep
HaCTO/MIbKO Ma/ia, YTO OHW He BAUSIKOT Ha MOC/eAyHLWniA NpoLecc roMOreHHOM KOHAEH-
caumm T1OTOK ropsyero asoTa, COAepXKaliuii nap, NPOXOAWUT 3aTeM 4yepe3 (OPCYHKY B
XONOLHbIA NaMWHapHbIA MOTOK 3alMTHOro Bo3Ayxa TypbyneHTHOe nepemMeluvBaHune
pacnbiNsemoro Matepuana ¢ X0/I04HbIM BO34YXOM MPUBOAUT K NEPEHachILLEHNI0, Heob-

XOMMOMY ANl TOMOTeHHOW KOHAeHCcauuMn V3meHeHVe pasMepoB W KOHLEHTpauun Ya-

1
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CTWL, MOXeT ObITb BbINO/IHEHO NyTeM PeryvpoBaHus pacxofa noToka aspo30/bHOi Cyob-
cTaHuun (DEHS), a3oTa 1 3alWMTHOr0 BO3ayXa.

4.3.2 Knaccumkaumsa pasMmepos yacTuly

Wcnonb3ysa amddepeHumnanbHbii aHanm3aTtop MNoABMXHOCTU (CM. 5.3), MOXHO
OTAeNATb (PpakyMio ¢ NOYTW OLMHAKOBOWN 3N1EKTPUYECKOW MOABMKXHOCTbIO OT MOAUAMUC-
nepcHoro asposons (cm Takxe [12]). B pe3ynbTaTe 3TW YacTuLbl UMEKOT OANHAKOBBIN
3NEKTPUYECKNIA 3apag, (hpakumns XapakTepnsyeTca O4UHAKOBON NOABUXHOCTLIO W ABNS-
eTca MOHoAHenepcHoW. Mpu Heo6XxoAUMMOCTM YacTuubl 6OMbLUMX PasMepoB, KOTOpble
MMeOT pasHble 3apsafdbl U TaKYH XXe 3/IEKTPUUYECKYHO MOLBMKHOCTb, YTO W YacTULbl C
O[JMHAKOBbIM 3apAA0M, AO/XKHbI ObITb YAanieHbl U3 BXOAALLEr0 MOSIMAUCIIEPCHOTO aspo-
3015 COOTBETCTBYHOLLMM MeTOAOM [1OCKO/bKY A0/18 YacTuy, C O4MHAKOBbLIM 3aps0M B
NnpeACcTaBMAOLLLEM MHTEPEC Anana3oHe pa3mepoB MeHee 10 %, M3 KOTOPOro BblbupaeTca
TO/IbKO y3Kas Mnojoca pa3MepoB, CYeTHas KOHLEHTpauus MOHOAWUCMEPCHOro aspo3ons
Ha BbIxofe OyfeT MeHblUe, YeM KOHUEHTpaLua Ha Bxoge, npumepHo B 100 pas. Cnego-
BaTe/IbHO, 3TOT METOZ, MOSYyYEeHUSs MOHOAMCIMEPCHbIX a3po30/iel NPUTroAeH TOJIbKO A5
onpeaeneHns (pakuMOHHON 3PPEeKTUBHOCTU (UNbTPOBa/IbLHOrO Matepuana (cm EH
1822-3).

CTeneHb MOHOAMCMNEPCHOCTM aspo30/if, MOMYYaeMoro 3TUM METOAOM, MOXET
ObITb ONMcaHa CTaHZapTHbIM reOMeTPUYEeCKUM OTKIOHeHWeM 00<1,1. Ha npakTuke, op-
HaKo, napamMeTpbl YacTO U3MEHAKOTCS, YTOObI YBENIMUNTL KOHLEHTPALMIO YaCcTHL, 38 CHeT

60/bLLUEro CTaHAAPTHOrO OTK/IOHEHUS

12
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4.4 TonyyeHne NOANANCIEPCHbIX a3po3osien

MonwuamncnepcHble XUakne aspo3onn 06bIYHO MOMyYatoT pacrbliEHNEM a3p030/ib-
HOI cybCcTaHUMKM Yepe3 ABOVHYH (DOPCYHKY C MCMOMb30BaHMEM CXKATOro Bo3ayxa. Haxo-
ASLWNIACA Aanee MHEPLUOHHBIA cenapaTop B hopMe NAacTUH-OTOOMHWMKOB WMAW LUK/IOH-
HbIA cenapaTop CNYXWT AN OCKAEHUSA 60/1ee KPYMHbIX YaCTUL, Y YMeHbLUEHNS guana-
30Ha pacnpegeneHuns pasmMepoB CTaHAapTHOe reOMeTPUYECcKOe OTKIOHEHME Moy4aemo-
ro pacnpejgeneHna Haxogutca mexay 1,6 n 2,5. Pasmep yacTuu, MOXeT AOBOAMTLCA A0
Ma/lbIX 3HAYeHW NMyTeM M3MEeHeHWs paboyero gaBneHuns B hopcyHKe. bonbluee n3meHe-
HWe pas3Mepa YacTuL, 06bIYHO LOCTUraeTCs PpacTBOPEHUEM asp0o30/ieit B IeTy4eM pacTBO-
puTene (Hanpumep, NponaHosne) A0 pacnbineHnsa pu ucnapeHun pacTBopuUTens ocra-
HOTCS YacTULbl pasMepamu, onpesensieMmbiMyU COOTHOLLEHEM a3p030/IbHOW CybCTaHLMM K
pacTBOPUTENHO.

MOXHO OTHOCUTENIbHO NIerKO YBENNYNTb MHTEHCUMBHOCTb MOJIyYEeHUs YacTuL, uC-
Mo/b3ys HECKO/IbKO CTPYI NapainesnbHo.

MaKcuManbHas MHTEHCMBHOCTb MOYYeHUS YacTUL, C MOMOLLbIO OAHON (hOPCYHKU

cocTtasnseTt 5x10t0c"l

MpumeuyaHue - On1caHe TUNOBOFO CTPYNHOrO pacnbiNUTeNs AgaHo, Hanpumep, B [13].

4.5 HeliTpanusauynsa aspo3sonen
MoCcKONbKY 3 (heKTUBHOCTb YAepXKaHMS 3apsHKEHHbIX 4acTul, unbTpaMu BblILLE,
YeM AN He3apsHKEHHbIX, 418 KOHTPONs (hMNbTPOB CnefyeT UCMNONb30BaTb 3MEKTPUYECKN

HeTpanbHble YacTuLbl oA HeliTpanbHbIM 3apsiA0M 06bIYHO MOHMMAETCS CTaLMOHAPHOe

13
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paBHOBeCMHe, [OCTUraeMoe, KOrja K 3aps>KeHHbIM a3po30/ibHbIM YacTuuam fobasnsercs
[0CTAaTOYHOE YMC/O MOJIOKMUTENIbHbIX U OTpULATeNbHbIX MOHOB ra3oB O6bIYHO /18 3TO-
ro ras-HoCcUTe/lb asp0o30/1si MOHU3MPYETCA PafMOaKTUBHBLIM W3TYHEHUEM WU KOPOHHbLIM
paspsgoM OcCTaTOYHbIM 3apALOM B a3po30/ie MOCAe 3TON HelTpanusauuu, VMEOLLUM
Manyto BE/IMYMHY, MOXHO NpeHebpeyb ANd uenei (uabTpalmm

A3p030/1bHble YaCTULbl CTAHOBATCSA 3/IEKTPUYECKN 3aPSHDKEHHBLIMU, €CIM NpU KX
nosly4yeHUn, HanpumMep npu pacnblieHnn, obpasyeTcs 3apsg IT0 NPOUCXOANUT Mpu pac-
MbIEHNM NONSAPHBIX XMUAKOCTEN, HaNpUMep Kak BOAbl WM B MeHbLUE/ CTeneHu npona-
Hona Mpwu nonyyeHun unctbix DEHS mnn DOP 06pa3ytoTcs OTHOCUTENbHO HU3KME 3a-
pagbl. B npoueccax KoHAeHcauum 6e3 npefBapuTe/IbHOrO pacnblneHus o06pasyroTes
(haKTMYECKM He3apsKeHHble aspo30/n, KOTOPble He MOAJIEXaT pacrblIeHNIO.

[ns Toro 4To6bl 06ecneYnTb HeMTpanu3aLuio aspo3oseli C BbICOKOW KOHLEHTpa-
Lvei, KoTopble UCMOMb3YHTCA A/19 KOHTPONA (UIbTPOB, HEO6XOAMMO B HelTpasnn3arto-
pax o6ecneymBaTb [OCTaTOYHO BbICOKYH KOHLEHTpauMi0 WOHOB. A3pP030/IM LOKHbI
TaKXKe Haxo4uTbCA B MOHM3MPOBAHHOW aTMOC(epe B TeyeHMe JOCTATOYHO AO/roro ne-

proga (cM Takxe [141).

4.6 MuUHUMasNbHble TEXHUYECKNe TpeboBaHWNA 418 reHepaTopoB aspo3osieit
a) CeHepaTopbl 47159 KOHTPONA PUALTPOBAILHOrO MaTepuana:
- WHTEHCUBHOCTbL NosiyyeHus yactuy, oT 106 c-1go 10s ¢4,

- perynvpoBaHve gmameTpa yactuy B guanasoHe ot 0,04 go 1,0 mkm

b) CeHepaTopbl 415 KOHTPONS PUNLTPYIOLMX 3N1EMEHTOB:

14
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- MHTEHCMBHOCTb nosiydeHus yactuy, ot 10s c-1 4o 1011 ¢-1;

- perynupoBaHue guMameTtpayactuy B gmnanasoHe ot 0,08 go 1,0 MKM

4.7 ICTOYHUKW OLINGOK

[laBneHune rasa, NoAaBaeMOro Ha reHepaTtop a’3po3onei (CxkaTblli BO34yX, asoT),
AOMKHO OblTb MOCTOSAHHbIM [lofaBaeMblil ra3 He AOMXEH COAepXKaTb YacTuL, U UMETb
AOCTAaTOYHO HU3KYHO BNaXXHOCTb.

dopCcyHKM pacnbinnTenein MoryT NOCTENeHHO 3acopaTbCs, YTO NMPUBOAMT K He3a-
METHbIM U3MEHEHNAM XapaKTEPUCTUK pacnblneHns

KoHAeHcalUMOHHbIE TeHepaTopbl YyBCTBMTENbHbI K M3MEHEHUSIM TemnepaTypbl Mo
X0A4y TpakTa KoHAeHcauuu. 3Ta YyBCTBMTE/NIbHOCTb MOXXET YBENNYMBATLCS, HanpuMmep,

npun CKBO3HAKaAX.

Mpumey aHue- CybcTaHUUN a3po3oneid, KOTOpPbIe MNOABEPraloTCs BO3ENCTBUIO BbICOKUX
Temnepatyp B TeYyeHue OUTENIbHOro BPEMEHW, MpeTeprneBaldT M3MEHeHUS U [0/DKHbl 3aMEeHATbLCA C

YCTaHOB/IEHHOV MePUOANYHOCTLIO.

4.8 TexHN4YecKoe 06CNy>XMBaHNE N KOHTPO/b

eHepaTopbl a3po30neli MOANeXaT MJIaHOBOMY TEXHUYECKOMY O06CMY>XMBaHUIO B
COOTBETCTBUN C UHCTPYKLMAMM MPOU3BOANTENSA

Cnefyet npefycmartpuBatb CpPefCcTBa KOHTPOA pacrnpefeneHns pasmepos vyacTuly
1 NOCTOAHCTBA CKOPOCTU MOJyYeHMUst a3p030/1si COrNacHo pasgeny 5 ¢ nepuognyHoOCTbIO,

YKasaHHOI B pasgene 6.

15
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5 KOHTPO/bHbIE NPUBOPLI

5.1 OnTn4yeckune CHeTUYMKN YacTu,

5.1.1 MpuHUMN gencTeuns

B onTryeckom CYeTuMKe 4acTUL, YaCcTULbl NPOXOAAT MOC/e0BaTE/IbHO Yepes WH-
TEHCMBHO OCBELLaeMblii U3MEPUTENbHBIA 06beM Mpu NPOXOXAEHWUM Yepe3 U3MEepUTeSb-
HbIi 06BbEM YaCTULLbl paccenBalOT CBET, KOTOPbIA HanpaBnseTcs Ha (OTONPUEMHUK MOf
3afjaHHbIM MPOCTPAHCTBEHHbLIM Yr10M M NpeobpasyeTcs B 3NEKTPUYECKUIA nMnynbC. Be-
NNYMHA 3TOFO0 MMMY/bCa MO3BOSET MPOBECTM COMOCTaB/IeHWe C pa3MepoM YacTul, a
4MCNO MMNYNbLCOB B €AMHMULY BPEMEHW - C KOHLEHTpauuen yacTuy, B aHaan3npyeMom
06beme BO3ayXa.

Mpumep 06LLel CXeMbl ONTUYECKOTO CYETYMKA YacTUL, C Nla3epHbIM UCTOUYHUKOM
CBeTa MokKasaH Ha pUCyHke 4.

5.1.2 MuH/MManbHble TeXHUYeCKMe TpeboBaHUA

[nanasoH pasMepoB YacTuL:

-0o1 0,1 go 2,0 mkm(npu athdekTBHOCTN cueTa 100 %).

MuHUManbHOe Ync/o Knaccos no pasmepam vactuy, mexay 0,1 n 0,5 MKm:

- MATb K/1aCCOB A1 KOHTPONA (PUNbTPOBASIbHOrO MaTepuana 3fieMeHTa

- 1Ba Knacca A1 KOHTPONS UIbTPYHOLMX 3/1EMEHTOB

Uncno perncTpupyembix HacTUL, MpW HY/EBOM CYETe - MeHee OfLHOW YacTuubl B

MUHYTY.

16
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1- aTanoHHbIN AeTEKTOp, 2 -3epKasionasepa, 3-reaiMn-HeaHoBb Nnasep, 4 - 6POCTEPOBCKOE OKHO,
J -ynnoTHUTeNbHOE KoMbLO, 6- acthepnyecKne MH3bI; 7 - HOTOMPUEMHMK, 8 -BbI X0/ a3po30/s,
9 - napa6onuyeckoe 3epkano, 70-BXx04 asposons, 11 -Hacagka Ana aspo3ons,

12- 3alMTHbI NOTOK YNCTOrO BO3AyXa

PUCYHOK 4 - TIpuMep CXeMbl OMTUYECKOro cyeTyMKa vactuy, [15]
(c paspeweHus VDI - Verein Deutscher bigenieure)

5.1.3 VICTOUYHUMKM 1 npefenbl OLWnN60K

ONTUYECKMIN CYETUMK YacTuL, onpeaensieT pasmep YacTULbl KaK 9KBUBANEHTHbIV
AnameTp, NOSYYEeHHbIN MO paccesiHHOMY CBeTY (CM Takxke [16]), KOTOpbI/ 3aBUCUT He
TONbKO OT reOMEeTPMYECKOro pasmepa 4acTulbl, HO U OT (POPMbl U ONTUYECKUX CBOMCTB
mMaTepuanoB YacTuubl XapakTep 3TOW 3aBUCMMOCTU U3MEHSAETCH ANA Pa3/IMYHbIX KOH-
CTPYKLUMIA CYETUMKOB 4YacTul,. Pe3ynbTaTbl M3MEPEHWI [ABYMS PasHbIMW CYETYMKaMW
4acTuL, MOXHO CpaBHMBaTb TO/IbKO B Ciydvae, ec/iM OHU KannbpoBaHbl A/ paccMatpu-

BaeMoro matepuasia 4actumy,

17
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Ecnn KOHUeHTpauus yacTuy, C/IMLLKOM BbICOKa, TO MMEEeT MecTo owwnbka cosna-
AeHUs JTO 03HAYaeT, YTO HECKO/IbKO 4acTul, NonajatoT B U3MepPUTE/IbHbIA 06beM 0f-
HOBPEMEHHO W BOCMPUHUMAKOTCA KakK OfHa YacTuua ¢ 60n1bwnm pasmepom [ns Toro
4yTO6bl He AOMYCTUTb MPEBbILEHUS MaKCMMalbHOW KOHLEHTpauumn, yCTaHOB/IEHHOW
NMPOV3BOAMTENEM, HYXXHO MUCMOMb30BaTh CUCTEMbI pa3baBnieHns (cm 5.5).

BONbLWMHCTBO CYETYMKOB HACTUL, UMEHT OTHOCUTENbHO HETOYHbIV pacxofomep
AN N3MepeHns 06beMOB aHaIM3MpPyemoro Bo3gyxa [ns TOYHOro onpegeneHnst KOoH-
LLeHTpaLMmM YacTUL, HYXXHO MCMO0/Mb30BaTb 60/iee TOYHbIV pacXxoLoMep.

5.1.4 TexHMYecKoe 06CNyXX1BaHNE N KOHTPO/b

OnNTUYeCKMNe CHETUMKM YaCTUL, LO/DKEH PerynspHo 06C/yXMBaTb U KOHTPOIMPO-
BaTb KBaNMMULMPOBAHHbIN NepcoHan. B aTn paboTbl BXOAMT TakXke KannbpoBKa C uC-
Mo/Ib30BaHWEM /TATEKCHbIX a3po30/iei

KoHTponb npaBunbHOCTM paboTbl MO/b30BaTeNIeM O/DKEH BK/IOYATb MPOBEPKY
pacxofa, a TaKxXe perynfpHyto npoBepKy Hy/eBoro cyeta C MOMOLbIO (hUbTPa Knacca
H13 mnu Bblille Ha BXOAe.

Ecnn mcnosnb3yoT HECKOJIbKO CYETYMKOB 4acTul, AOMOSHUTENbHYHO MPOBEPKY
MOXHO NPOBOAMTL MYTEM CPaBHEHWS U3MEPEHUNIA KOHTPO/IbHOTO a3po30/s

5.1.5 KanubposBka

Kak npaBuno, onTMYecKne CYETUMKMN YaCTUL, KaMBpyoT C MOMOLLbIO TATEKCHbIX
yactuy (cm Takxke [17] v [18]). JonyckaeTca KasimbpoBKa C NOMOLBIO APYrMX, 06bIY-

HO >XMAKMX a3po30/ibHbIX MaTepuanoB (Hanpumep, DUES), ncnonb3ys aspo3osibHblii
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reHeparop ¢ Bubpupyrowmm oteepctveM (CM Takxke [19]) wam He3aBUCUMbIM 060pY-
[0BaHWeM ANA onpefeneHns pasmMepa aspo30/1bHbIX HYacTUL,

Ana onpegeneHns ahPeKTUBHOCTA cyeTa HEO6XOAUMbI MOHOAMCMEPCHbIE a3po-
30/ C M3BECTHOW KOHLeHTpauueid (HanpumMep, ¢ NOMOLbIO ANddepeHLManbHOro aHa-
nusatopa MoABVKHOCTU M a3po30/IbHOT0 3/IEKTPOMETPA UM CYeTUYMKA Afep KOHAeHca-
ummn). 3TO BO3MOXHO TO/IbKO B XOPOLLO 060pYA0OBaHHbLIX a3p030/ibHbIX nabopaTtopusx
(cm. Takxke [12]).

B KauyecTBe anbTepHATUBHOrO MeTofa KOHTPOAA 3((EKTUBHOCTU CUeTa MOXET
CNY>XUTb CPaBHUTE/IbHbIA KOHTPO/Ib TATEKCHBIMU a3p030/1S MU C UCMONb30BAHWEM [pY-
roro ONTUYECKOro cyeTymka yacTuy [MockonbKy 3pgeKTUBHOCTb cyeTa 3aBUCUT OT
pasmepa 4acTuL, ¥ pe3Ko CHVDKaeTcs B6M3N HU3LLEro npeaena onpefesieHns cyeTymnka
4acTuL, HWXHWIA MOPOr CYETYMKA CPaBHEHUS [OMIKEH OblTb CYLLECTBEHHO HWXe, YeM

KaﬂVIprEMOI'O CyeT4ynKa

5.2 CueTumK g4ep KoOHAeHcauum

5.2.1 MpuHUMN gecTensA

CuUeTunkn agep KoHAeHcauumn npefHasHayeHbl A1 4acTUL, KOTOpble C/IULIKOM
Masibl A1 NPAMOro ONTUYeCKOro M3MepeHus B 3TUX cueTumkax 4acTuubl yBenn4vnBa-
IOTCA 3@ CYET KOHAEeHcauuu napos [0 WU3MEepPeHUs pacCesHHOro CBeTa WM 3aTyxaHus
cBeta KOHUeHTpauma MonyyeHHbIX Kanesb OMNpefensercs CYeTOM WUAn PoToMeTpuye-
CKMM METO[OM, HO MpU UCMNONb30BaHUN MNOCNeAHEro MeToja AaHHble O MepBOHaYasib-

HbIX pa3Mepax 4acTuL, TepsarTCs
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MepeHacbiweHmne, Tpebyemoe NS KOHAEHCALMM NapoB, MOXET OblTb BbIMO/HEHO
ANS CHETYMKOB SAEPHOM KOHAEHCALUN C HEenpepbiBHbIM MOTOKOM [BYMSi CMOCO6amMu
Mpn nepBoM cnocobe aspo30/ib CHayana HachllaeTcs mapamu nNpu Temnepatype, npe-
BbILLAKOLWEN TeMnepaTypy OKpY>XXatoLleil cpeabl, U 3aTemM OxXfaxAaeTcs 3a cyeT KOHTaK-
Ta CXO0NOAHOW CTEHKOW TPYOKM (BHelLHee oxnaxaeHue, cM Takxke [20]).

CTpyKTypa 3TOro ycTpoicTBa nokasaHa Ha pucyHke 5. [10TOK aspo30ns cHavana
NpPOXoAnT Yepe3 TpyOKy, B KOTOPOI OH HacbILaeTcs napaMu 6yTaHONa, a 3aTem 4yepes
TPy6KY KOHAEHcauun, B KOTOPOI OH oxnaxpgaeTca [Mony4veHHble Kanaum peructpupy-

KOTCA CEHCOPOM pacCeAHHOIo ceeTa

1- Bxop a3po3ons, 2 -KOHAeHCaLMOHHas TPy6Ka, 3-TepMoun3onsaums, 4 -nasepHolii gnog,
5- cuctemanuHs, 6 -BbIX0[ aspo3onei. 7 - popcyHKa, S - (hoTONPUEMHUK, 9 - aHaNoroBbIii cUrHas,
10- ymdgposoit curHan, 11 -anemeHT MenbThe, 12-pagnaTtop 415 0TBOAA TENNa,

13- TpybKa HacbnLUeHUsI Npe3 epByap Co CANPTOM

PucyHok 5- Cxema cueTuvKa sep KOHAEHCaL MK C UCMO/b30BaHNEM

BHELUHEero oxnaxxaeHus
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Mpy BTOpPOM cnocobe aspo30/ib, UMEHLUI TEMMNEPATYPY OKPYXXarLero Bo3ay-

Xa, CMELUNBaeTcs ¢ 6onee TeM/bIMK, He COAEPXKALLMMM YacTuL, MapaMu, HacbllaloLmn-
MW NOTOK Bo3ayxa CMellMBaHMe MPUBOAWUT K MePeHACbILEHN0 M KOHAeHcauuu (cm.

Takxke [21]). DTOT NPUHLMN NOKa3aH Ha PUCYHKe 6.

1-Bxo0[ a’3pos3ons; 2 - nasepHbIi guod, 3 - oTBepcTre, 4 - (PoToNpreMHMK, 5 - CBETOBasA IOBYLLKA,
6 - cekumsa KOHAeHcaumu, 7 - cMmelumBaroLLas hopcyHKa, S - BBOA MapoB
PucyHoK 6 - Cxema cuyeTymka afep KOHAeHcaumm ¢ NCnonb3oBaHMeM
npunHUnna cMewnBaHnNA
B AaHHOM Cny4Yae aspo030/ib HamnpaB/IAETCA HEMOCPEACTBEHHO B CMeLlMBalOLLLYHO
(hopCyHKy KpaTyarwmm nytem Kanau nponuneHrnnkKons, Kotopble 06pasytoTcsa BAO/b

CeKUMn KoHAeHcaunn, perncTpnpyroTca cHosa CEHCOPOM paCCeAHHOIo CBeTa
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5.2.2 MUHUNNNBbHBbIE TEXHUYECKME TpeboBaHNA

[vnanasoH n3mepeHuns gns pasmepos yacTumu,

- 0T 50 HM ao 0,8 mkMm(ana 100 %-Holi aheKTUBHOCTU CYETA);

- YACNO PerucTpupyemMbiX 4acTuL, Npu HY/NEBOM CYETE - MeHee OJHOM 4YacTulbl B
MUHYTY.

5.2.3 ICTOUYHUKM 1 npefenbl OWn6oK

Ecnn cueTumk fgep KOHAEHcauumM MUCMosib3yeTcs B PEXUME cyeTa, TO onpejesne-
HMEe KOHLIeHTpaL MM YacTul, 3aBMCUT B OCHOBHOM OT TOYHOCTU 0T60pa 06beMa nNpobbl B
3aBMCMMOCTM OT MEeTOAa M3MEPEHUS UM KOHTPONSA 3Ta OLIMOKa HaXOoAMTCA B npefenax
0T 2% fo 5%.

B dotomeTpmyeckom pexmme paboTbl OTHOLUEHWE MEXAY YUC/NIEHHON KOHLEH-
Tpauuein U CUrHaIOM Ha BbIXOfe TakXe 3aBUCUT OT pa3Mepa NonyyeHHbIX Kanenb Wc-
nonb3oBaTb (POTOMETPUYECKUIA PeXMUM paboTbl HE PeKOMEHAYETCS, MOCKOMbKY B Kpai-
HUX cnyyasx ownbka moxet gocturatb 100 % (cm Takxe [22], [23]).

5.2.4 TexHMYecKoe 06CNyXX1BaHNE N KOHTPO/b

CnefyeT perynsapHo MpoBepATb YPOBEHb MaTepuana, UCnonb3yemoro Ana obpa-
30BaHWA MapoB B pe3epByape JITOT matepuan cnefyeT MepPUOLMYECKM 3aMeHATb, MO-
CKONbKY OH aKKyMYy/MpyeT BOAY U ero TepMOAUHaMMYECKINe CBOWCTBA M3MEHAKOTCA

KOoHTponb npaBunibHOCTM paboTbl AO/MKEH BKIOYATh NPOBEPKY pacxona, a Takxke
perynapHyt0 NpoBepKy HyneBOro cyeta C NOMOLbIO GunbTpa knacca H13 wmnu Bbiwe,
yCTaHaB/IMBAEMOr0 Ha BXOfe.

Ecnn ucnonb3yeTcs HECKONbKO CYETYMKOB 4YacTuy, TO AOMOSIHUTENIbHYO Mpo-

BEPKY MOXHO MPOBOAUTL MyTeM CPaBHEHWS M3MepPEeHWIA N0 KOHTPONbHOMY a3p030/1t0
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5.2.5 Kanubposka

CueTumnK faep KoHAeHcauuu, paboTaroLwmii B peXXnme cyeta, MOXET paccMaTpu-
BaTbCA KakK He3aBMCMMOE CPeACTBO KOHTPO/SA, NMPaKTUYeCKU He TpebytoLlee Kannbpos-
Kn CnefyeT TO/bKO NEPUOAMYECKM NPOBEPSTb MPaBUbHOCTb 0T60pa 06beMa MpPo6bI
nyTem cpaBHeHus, Hanpumep, ¢ NOMOLLbIO NOMIABKOBOro poTameTpa.

KannbpoBka cueTumKa sep KOHAeHcauMm B POTOMETPUYECKOM PeXUMeE U onpe-
AeneHve 3h(eKTUBHOCTM cyeTa TpebyloT MOHOAMCMNEPCHbIX a3p030/eil C WU3BECTHONA
KOHUEeHTpauuen (ncnonb3ys anddepeHUManbHblil aHanm3aTop MOABMXXHOCTU U 3MeK-
TPOMETp aspo3oneii, cM Takxke [12]) u, KaKk npaBuao, BO3MOXHA B X0pOLWO 060pypo0-

BaHHbIX a3P030J/1bHbIX na6opaTopV|ﬂx

5.3 AnthdepeHyHanbHbI aHanmM3aTop NOABUXHOCTM

5.3.1 MpuHumMn geicTeus

B auddpepeHunansHOM aHanmM3atope NOABMXHOCTM YacTULbl MOTYT ObITb Kaccu-
(hMuMpoBaHbl MO UX 3/IEKTPUUECKOWA MNOABMXKHOCTU INEeKTpUYeckas MoABWXKHOCTb Ya-
CTULbI ABNAETCA (YHKUMEN pasmepa YacTULbl M BEIMUUHBLI 3NEKTPMYECKOr0o 3apsaja Ha
Heil Cxema gudhepeHUManbHOro aHanmsaTopa NoABMXKHOCTY MOKasaHa Ha PUCYHKe 7.

AHann3atop NOABMXHOCTM COCTOUT W3 [BYX KOHLEHTPUYECKUX UUIUHLpUYe-
CKMX 31EeKTPOoLOB. MNoanexawmini Knaccupukaymm nomancnepcHblii aspo3osb CHavana
nonyyaet TpebyeMblil 3NEKTPUYECKNIA 3apsag NyTeM BBEAEHUS MOHOB rasa, a 3aTem no-
AaeTca B AnddepeHumanbHbli aHanM3aTop NOABMXXHOCTM Yepe3 Y3KUil KpyroBoii 3a3op,
Haxo4dALWmNiAca BAONb APYroro anekTpoga BpAosiib BHYTPEHHEro 37ekTpoja BBOAUTCS

M30KMHETUYECKUI A U He cofepxKalliuii yacTul, Bo3gyx. Mof BAUSAHMEM 31eKTPUYECKOro
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Mons MeXay 3NeKTPOoAaMy YaCTULbl C OAHOIM NONSPHOCTLIO ABMXKYTCS MOA MPSMbIM YT-
/IOM OTHOCMTE/IbHO HanpaB/eHMst NOTOKA K LIEHTPaNbHOMY 3M1eKTPoAy. YacTuubl ¢ 3aps-
Aamy NpOTVBOMONOXHO! MONSPHOCTW NPUTArMBAIOTCA K BHELLHEMY 3MEKTPOAY. Y HMX-
HEero KoHLa BHYTPEHHEro aNeKTpoa ecTb y3Kas Le/b, Yepes KOTOPYH0 BbIBOAWUTCS YacTb
MOTOKa C YaCTULLAMMK, UMEILLMMI ONpPeeNeHHYIO 3N1EKTPUYECKYIO MOABUXKHOCTb

Mpu Hagnexalem BbIGOpe pacnpeaeneHus pasMepoB YacTuL, NepBUYHONO MOMN-
AVCMNEPCHOro aspo30/s BCE 3TW YaCTWLbl UMEHT TONbKO OfAMH 3NEKTPUYECKUIA 3apsg 1

OIHAKOBbIW pa3mep.

1-ro6brroYHbL BO3AyX, 2 -BHELWHW 31eKTPoA, 3 —LeHTpasIbHbI 3/1eKTPOA, 4 —3alUTHbIA BO34YX;
5 -BbICOKOE HanpshkeHwe, 6-NOTUANCNEPCHbLI a3po30/ib, 7 - NaMMHATOP MOTOKa,;
8 - MOHOAMCNEPCHbI aspo30/1b

PucyHok 7 - Cxema aHanusatopa noABM>XHOCTU
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5.3.2 MUHMNUNBbHBbIE TEXHUYECKME TpeboBaHNA

[nanasoH pasMepoB YacTuLL:

- 01 10 Hm go 0,8 MKM

CraHfapTHOe TreoMeTpUYECKOe OTK/IOHeHWe KBa3MMOHOLMCMEepPCHOro as3po30/s
MeHee 1,3.

5.3.3 icTouHMKN 1 npefesibl OWNB0K

Ecnu pacnpefeneHve pa3MepoB NePBMYHOIO a3po30/f HETOYHO MOAXOAWT K pas-
Mepy 4YacTuL, MOHOLMCNEPCHOr0 asp0o30/1s Ha BbIXOAE, TO MPU pa3Mepax yacTul, MeHee
0,1 MKM B a3po030/ie Ha BbIXOAe BO3MOXHA 3HAUMTE/IbHAA KOHLEeHTpauusa 60/blmnxX va-
CTWL, C MHOX€ECTBOM 3HaYeHWI 3apaoB

YTeukn v HenpaBu/ibHOE PEryinMpoBaHWE MOTOKa MOryT MPUBOAWUTL K OTK/OHE-
HUIO OT BbIGpaHHbIX pasmMepoB YacTuL, U HapyLUeHU0 MOHOLMCMNEPCHOCTH.

5.3.4 TexHun4ecKoe 06cnyXXnBaHme N KOHTPO/b

B cBA3M C TEM YTO YacTuLbl OCefat0T Ha 3/1eKTPoAax BO BpeMs paboThbl, 3/1EKTPO-
Abl ClefyeT Nepuomyeckn oumLLaTth

MMocne npoBefeHNsA OYUCTKWU crefyeT NpPoBepuTb 000pYAOBaHME Ha YTEUKW Mo
WHCTPYKUMAM mn3rotosuTens CregyeT Nepuoanyecky MpoBepsaTb KalinbpoBKY BHYT-
PEHHMX MacCOBbIX pPacxo4omMepoB Perynvposka rnoTtoka B 060pyA0BaHMM UTPaET nep-
BOCTEMEHHYI0 pPO/ib AN1A ero NpaBuAbHON paboTbl Mpu 06HapYyXXeHWW YacTuL, Ha BbIXO-
fe o60opyfoBaHuA, Korga OTCYTCTBYET pasHuUa MOTEHLMANoB MeXAy 3/eKTpofamu,
cnefyeT NPoOBEPUTb MHTEHCUBHOCTb MOTOKA

5.3.5 Kannbposka

PacueTt gnameTpa 4acTuLbl MOHOAMCMEPCHOTO a3po30/s Ha BbIXOLE MOXET ObITb

BbIMO/THEH U3 CXEMbI O60pyAOBaHVIFI pacxona, obbema u pasHoCcTM noTeHuwnanos B cea-
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31 C 3TUM 0060pyJ0BaHMe 4acTO MCMNONb3YIOT B Ka4yecTBe CTaHAapTa NS KaJmbpoBKM
CnefyeT nepuoamnyeckn nNpoeepaTb paboTy 060pyf0BaHUA C MCMO/b30BAHWEM 3TasIOH-
HbIX (DUNbTPOB M3BECTHOM 3((EKTUBHOCTM ANA 3afaHHbIX pasMepoB 4actuu. [Mpu
HaMuMN MPU3HAKOB HEMNpaBWbHON paboTbl 060PYAOBaHUS MOXKET MOTPeboBaThCs
CpaBHeHMe C ApyruM 060pyfoBaHMEM TOr0O >ke TUna WAN UCMNONb30BaHWe NaTeKCHbIX

asposoneii (cm Takxe [17], [24]) Ansa ero KanmbpoBKM

5.4 Cunctema aHasionoB pasMepoB HacTul, Ha OCHOBE aHanusa gudhepeHun-
aNIbHOV NOABMXHOCTH

5.4.1 MpuHUMN gencTemA

PaccmaTtpuBaemas B [JaHHOM pasfesie cuUCTemMa aHaimM3a pasMepoB 4acTuy, no
andgepeHymansHoi nogasumxHocTn (CAPAM) coctomT n3 anddepeHUManbHOro aHanm-
3aTtopa MOABMXHOCTM M CYETYMKA Afep KOHAeHcauun. Ecnm ymcneHHas KOHUeHTpaums
MOHOZVWCIMEPCHOr0 a3po30/15 OMpefenseTcs Ha BbIXoLe AU(HepeHLnanbHOro aHanmsa-
TOopa MNOABMXXHOCTM C OMNpefeneHHbIM HabopPOM 3HAYEHWI HaNPSHKEHWUIA Ha LEeHTpab-
HOM 3/1eKTpoje, TO pacnpefeneHne 4acTuy, WCXOLHOIO MOMUAMCNEPCHOrO aspo30/is
MOXET 6bITb BbIYMCNEHO MPU M3BECTHOM pacripefeneHnn 31eKTPUYECKUX 3apsfoB Ha
aspo30/ibHbIX YacTuuax Mpouecc nmsmepeHusa cuctemoin CAPLIM KOHTpoAupyeTcs Tem
)Ke KOMMbIOTEPOM, KOTOPbI 06pabaTbiBaeT aHHbIe M3MEPEHWA.

5.4.2 MnHnmanbHble TEXHUYECKME TpeboBaHUSA

CKopocTb oT60pa npo6 6onee 0,3 N/MUH.

[vana3oH n3MepeHuii:

- paamepoB yacTtuy, ot 10 HM g0 0,8 MKM,

-KOHUEeHTpauum yactumy ot 103cm-3 go 106 cm-3.
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5.4.3 \CTOUHNKN 1 Npefesibl OLWNBOK

Mpu paboTe No 3ToMy MeTOLy WM3MepeHWii HeoOXOAMMO 3HaTb pacnpefesneHne
3apsfa B asposone. lMpouecc 3apsja yacTul, MOXeT OblTb HapyLleH COCTaBOM rasa Ho-
cuTens (Hanpumep, MOJIEKy/iaMy CNupTa) WM CAULLKOM BbICOKMMW KOHLEHTpaLMamu
yacTuy,

5.4.4 TexHUYeCcKOoe 06CNy>XMBaHNE N KOHTPO/b

MopsAAoK TEXHNUYECKOTO 06CYXMBAHUA WU KOHTPONS 415 CYeTUMKA ALep KOHAEH-
caumu npueefeH B 5.2.4, ana andd epeHUnansHoro aHanmsaropa - B 5.3.4.

5.4.5 Kanubposka

MopafoK KanmbpoBKKU ANS cyeTUMKa Afep KOHAeHcaumu npusedeH B 5.2.5, ans

AndepeHumnanbHoro aHanm3sartopa-s 5.3.5

5.5 Cwuctembl pasbaBneHuns

5.5.1 MpuHUMN gencTBmA

B cuctemax pasbaBneHVs KOHLEHTpaLus aspo30/ieil CHUXaeTcs L0 OnpefeneH-
HOro YPOBHA NyTeM A06aBNeHNs He COAepXKallero yactuy, rasa (06bI4HO BO3ayxa). Xa-
pakTep pa3baBfeHVs 4NA ONpeAesieHHOro AuanasoHa pasmMepoB 4acTul, LO/MKEH ObITb
He3aBMCUMbIM OT pasmepa YacTuL, U NOCTOAHHbLIM BO BPEMEHHU

UnCTbI BO3AYX MOXET 6bITb MOMyYeH NyTem PUAbTPaLMmM YacTu NOTOKa aspo3o0-
na HeoTunbTpoBaHHas YacTb 0ObIYHO MOLAETCA MO Kanuanapy, u nepenag LaB/eHUs
Ha 3TOM Kanunnspe WUCNosb3yeTcs AN KOHTPONS CKOPOCTWM MnoToka (CcMm Takxe [25]).
[pyrvvm BapuaHTOM SBNSETCHA BBeeHME He COepXKallero 4acTul, BO3fyXa W3BHe,

Hanpumep oT JINHNK CO CXKaTbIM BO3QYyXOM
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HekoTopble cucTeMbl paboTatoT Mo MPUHLUMNY dKeKTopa. MOTOK YMCTOro BO3ay-
Xa BbI3blBAET Nepenaj fAaBneHus Ha obopynoBaHuu, 6narogaps KOTOPOMY BBOAUTCH
pasbaBnsemblii a3po3onb (cM Takxe [26]). KoahgumumeHT pasbaBneHns onpegensercs
CXemoli 060pya0BaHMA U, KaK NpPaBuIo, He MOXET ObiTb M3MEHEH ONepaTopoM

Apyrum BapnaHToOM ABNISETCH KOHTPO/IMPYEMOE CMeLLVBaHUe MOTOKa aspo3ons ¢
MOTOKOM 4YMCTOro Bo3gyxa 6e3 Mcnonb3oBaHWUA ahekTa dKekTopa O6bLEM MOTOKA B
3TOM CNyvae cfefyeT onpefenatb Mo 6anaHcy ¢ o6bemamy Apyrmx noTokos. Koadu-
LMeHT pa3basiieHNs MOXET CBOOOAHO PerynnpoBatbCs B 3aflaHHbIX Mpegenax

Mpu MCnonb3oBaHWMM Kackaza M3 HECKONbKUX CUCTeM pa3baBneHns MOXHO [0-
CTWYb BbICOKMX 3HAYeHWU Koathd numneHTta pasbasneHms (go 10 000) ¢ BbICOKOW cTene-
HblO TOYHOCTM (CM Takxke [25], [27]).

5.5.2 MnnnmarnbsHble TeEXHUYECKMNe TpeboBaHUSA

[OMKHO ObITb NPesyCMOTPEHO perynupoBaHne o6bemMa MOTOKA K COOTBETCTBY-
oLWemMy M3MepuUTe/IbHOMY NPUGOPY Y BbINOSIHEHWE CNefyoLNX TpeboBaHWiA:

- KoahpmumeHT pasbasneHns B npegenax ot 10 go 10 000 B 3aBMCUMMOCTU OT
nepBOHaYaIbHOM KOHLEHTpaL MM rasa u Ucrnosib3yeMoro U3aMepuTesibHoro npmuéopa

-TOYHOCTb KoathuumeHTa pa3baBneHns He Hke 5 %,

- HyneBon cuyeT MeHee 10 MuH-1 (M3MepsieTCHs C NMPUMEHEHWEM abCOMTHOMO
(hnnbTpa Ha BXOJEe CUCTEMbI pa3baBneHus).

5.5.3 ICTOUHUKWM 1 npeaen OLn6oK

3acopeHue KanunnsapoB U POPCYHOK MOXET NMPUBOAMTL K U3MEHEHUID KO3hdn-

uuneHTa pasbaBneHuns
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5.5.4 TexHunyeckoe 06cnyXnBaHne U KOHTPO/b
YCTaHOBMEHHbIE (PUABTPLI NOANEXAT 3aMeHe C NepuoAMYHOCTLIO, YKa3aHHOM
npounssoanTenem Ecnv npu BbINONHEHWUW UCNbITAHUSA C NPUMEHEHMEM He COofepxKalle-
ro 4acTuu, Bo3fyxa 06HapY>XMBAKOTCS YacTuLbl, TO cucTeMa pa3baBnieHuns LO/MKHA BbITb
ounweHa KoathduumeHT paszbaBneHus cnegyet nepuojumyecky npoBepsaTb, Hanpumep,

nyTemM onpenesieHna KOHUEHTPaunn 4aCtul Ha BXO04€E U BbIXOA€E CTyMNneHU pa36aBneH|/|ﬂ

5.6 O6opyaoBaHue 418 U3MEPEHUSA NMepenaja AaBeHNs
[ns namepeHns nepenajga AaBneHNs Ha QUAbTPe MOryT 6bITb MCNOb30BaHbI MPU-
6opbl NPAMOro M3MepeHns (Takue, Kak XXWLKOCTHOW MM MemMOpaHHbIi MaHOMETP) WA
KOCBEHHOMO M3MepeHus (Takue, Kak 3NeKTPUYECKUIA UM MHeBMaTUYECKMIA Npeobpa3oBa-
Tenb). JNeKTpuyeckre npeobpasoBartesniv NMOAMEXaT NepuoLNYeCcKon KambpoBKe.
MuHMMaNbHbIE TEXHUYeCKMe TpeboBaHus:

- TOYHOCTb MeHee 3 % n3MepseMoii BENIMUYUHBI

5.7 O6opyaoBaHue A1 U3MEPEHNA abCONOTHOIO AaBfieHnsA

AOGCONOTHOE laBNeHNe Ha BXOAE OrpaHNYnNTeNs MOXET ObiTb M3MEPEHO PTYTHbIM
6apomeTpom, GapoMeTpPOM-aHepouL oM WM 6apoOMeTPOM C 3/IEKTPUUECKUM CEHCOPOM
(npeobpasoBatenem).

MuWHUManbHble TEXHWYECKNE TPe6OBaHNS:

-AnanasoH namepeHuii ot 9040 120 klMa;

- TOYHOCTb * 0,6 Kla.
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5.8 TepmomeTpbl

Ana n3mepeHns Temnepatypbl MOXeT ObITb MCMO/Ib30BaH KaK XWAKOCTHbIA Tep-
MOMETP, TaK 1 TEPMOMETP C3NEKTPUYECKUM CEHCOPOM (Mpeobpa3oBaTenem) (CM Takxke
[28]).

MuHVMasIbHbIE TEXHNYECKME TpeboBaHUA:

-AnanasoH mnaMepeHuin ot 273 K go 313 K,

- ToYyHOCTb 2 K.

5.9 'vrp omeTp

[na n3mMepeHus OTHOCWUTE/IbHON BAAXHOCTW CneayeT WUCMNonb3oBaTb COOTBET-
CTBYIOLMIA TUFPOMETP, Hampumep 31eKTPONMTMYeCKMil, Ha ocHoBe LiCl, To4ku pochl,
3epKanbHbIil TMFPOMETP MO TOYKE POChI, MCUXPOMETP U T. A4 (cM Takxke [28]).

MuH/MabHbIE TEXHMYeCKMe TpeboBaHus:

- AnanasoH mamepeHuii ot 25 % o 95 % OTHOCUTENLHOW BNAXHOCTH,

- TOYHOCTb 5 % OTHOCUTENLHOWN BNaXXKHOCTH.

6 [MepnoANYHOCTb TEXHNYECKOTO 06Cﬂy)KI/IBaHI/IFI N KOHTPOSIA

PaboTbl MO TeXHMYECKOMY 06CNYXUBAHUIO U KOHTPO/O 060pYAOBaHWA, yKa3aH-
Hble B Tabnuue 2, cnefyeT BbINONHATbL He peXKe YeM OfMH pa3 B YKa3aHHbI UHTepBa
BpeMeHn ExXerofHas kannbposka npuboposB Jo/MKHa ObITb 0hOpMIeHa NMPOTOKONamu

KanmopoBKK ANs KaXXJoro npubopa.
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Tab6nuua 2- MNeprogUyHOCTL TEXHUYECKOTO 06CNYXMBAHUSA Y KOHTPONSA

HanmeHoBaHme C nc-
nosb30-
BaHMEM
hunbTpa
Mep enag gaBneHuns

Perynnposka Hyns
AOGCONITHOE aBneHne
Temnepatypa
OTHOCUKTENbHAA BNAXXHOCTb
JlasepHbIii CHETUNK YacTuUL,
Hynesoit cuet X
OnpefeneHne pasmepos
SMPheKTUBHOCTL cyeTa
Owwnbka coBnageHus

Pacxog (no o6bemy)
AnddepeHumanbHbIn  aHa-
NIN3aTop MOABMXXHOCTHN
Hynesoe HanpseHue
Pacxog (no o6bemy)

OuuncTtKa

OauH
pas B

J€eHb

OavH
pas B

Heaento

OnnH
pas3 B

MecsL,

OauH
pa3 B

rog

Mocne

3aMeHbI*5
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OkoHYyaHue Tabnuubl 2

HanmeHoBaHMe

CueTunkK siiep KOHfeHca-

ummn
Hynesoit cueT
A(PPheKTUBHOCTL cyeTa
Owwnbka coBnageHus
Pacxop (no 06bemy)
YpoBeHb HANOMHEeHNS
CeHepaTOp aspo3onei
PacnpegeneHve pasmepos
CT1abunbHOCTb
HeiTpanbHOCTb
CucTema pasbaBneHus

Hynesoi1 cueT

Koath hmumeHT pazbaBneHms

C unc-

Nnonb30-

BaHNEM

(mnbTpa

OpuH OavH OnnH
pas B pas B pas B
JeHb  Heflenio  MecAl

* I3MeHeHWe B CUCTEME KOHTPOASA Unn 060py0BaHUs
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7 CTaTucTUKa cyeTa yacTuLy

Mpwn cuyeTe YacTUL, BOSMOXEH CTaTUCTMYECKMI pa3dbpoc. UeM MeHbLLe YMCo Ya-
CTWL, TEM MeHbLUe YPOBEHb [OBEPUS ITOT YPOBEHb MOXKET ObITb OLEHEH C MOMOLLbIO
pacnpegenexus NyaccoHa

b Tabnuue 3 npuBefeHbl BEPXHUIA U HKHUIA 95 %-Hble AOBEpPUTENbHbIE Npeae-
Nbl AN AAHHOTO Yncna cobbITWil No pacnpegeneHunio MyaccoHa.
Tabnuuya 3- BepxXHUn 1N HWKHWIA [OBEpUTENbHbIE NPeAenbl ANa Yncna YacTul, o

pacnpegeneHuto MyaccoHa

Uucno HmxHWiA BepxHuia Uuncno HwxHWiA BepxHuia

yacTu, npegen npegen yacTuy npegen npegen
0 0,0 37 35 24,4 48,7
1 0,1 5,6 40 28,6 54,5
2 0,2 7,2 45 32,8 60,2
3 0,6 8,8 50 37,1 65,9
4 1,0 10,2 55 41,4 71,6
5 1,6 117 60 45,8 77,2
6 22 131 65 50,2 82,9
8 34 15,8 70 54,6 88,4
10 4.7 18,4 75 59,0 94,0
12 6,2 21,0 80 63,4 99,6
14 7,7 23,5 85 67,9 105,1
16 9,4 26,0 0 72,4 110,6
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OkoHYaHue Tabnuupbl 3

Yucno HwxHwWit BepxHuii Yucno HuxHui BepxHulii
yacTu, npegen npegen yacTu, npegen npegen
18 10,7 28,4 95 76,9 116,1
20 = O 30,8 100 814 121,6
25 16,2 36,8
30 20,2 42,8

Hanpumep, ecnv o6HapyXeHO NATb 4acTuly, TO NPU MOBTOPEHUU U3MEPEHUI B
95 % cny4yaeB UMCNO 06HApYXEHHbIX YacTuy, 6yaeT B npefenax or 1,6 go 11,7.

Mpn Manom yucne yacTuy, pacnpefeneHne LOBEPUTENbHOINO WHTepBasiia OYeHb
HecMMMeTpPUYHO. Mpun 6onbwinx yncnax N pacnpefeneHune MyaccoHa TpaHChOpPMUPY-
eTCs B CUMMETPUYHOE HOPMaNbHOe pacnpefeneHue. B atom cnyuvae 95 %-Hblli fOBEPU-
Te/bHbIA MHTEpPBaN MOXET ObITb MOMYYEH MO Gopmyne

N9%5% =N+1,96-Vn.

Mpw onpegeneHnn 3aPHEeKTUBHOCTM M MPOCKOKA (UNbTPa NO CYeTYy yacTuy, cne-
OYeT BblUMCNATL TOMIbKO HanmmeHee 6naronpuaTHOE 3HaYeHUe JOBEPUTENIbHOI0 UHTep-
Basia M UCNONb30BaTb €ro B KayeCTBe KpUTepus A5 pacyeta ITO, KaK Npasuio, 03Ha-
4aeT, YTO BMECTO M3MEPEHHOr0 3HaYeHUsa A1 U3MePeHUIn (uibTpa cnegyeT Ucnosb3o-
BaTb HVDKHWIA Npejen, a 4ns naMepeHuii nocne unbTpa - BEPXHUIA npeaen.

CnepyeT y4yecTb, UTO Mpejenbl ONpPefensatoTcs Nno nepBUYHbIM JaHHbLIM O YMChe
4acTuL, a He M0 BTOPMYHbLIM MapameTpam (Hampumep, MO KOHLEHTpaLMK YacTul, niu

3HAYEHUSIM, KOTOPbIE YXKe YYUTbIBAOT KOSDPULNEHT pa3baBneHus).
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PacnpegeneHue NMyaccoHa MOXET ObITb MCNOJ/Ib30BAHO TO/IbKO A1 OLEHKU OLU-
60K, 06YCNOB/IEHHbLIX MaslbiM YACIOM O6HAPY>KEHHbIX YacTul,. Mpu o06Hapy>XXeHUN apy-

rx CﬂyHaVIHbIX AN CUCTEMATUYECKMX OLUMBOK MX cnepyet CHUXatb nyTemMm AOMNONHU-

TeNlbHbIX KOPPEKTMPOBOK.
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Mpunoxexune A
(cnpaBo4HOe)
CBefieHNA 0 COOTBETCTBUU CCbIJIOYHbIX MEXAYHAPOAHbIX CTaHLAPTOB CCbI/IOYHbIM

HaunoHanbHbIM cTaHfapTam Poccuiickoin degepauun

Ta6nunya OAL

O603HaveHne CteneHb cooTBeT-  O603Ha4YeHWe ¥ HAUMEHOBaHMWe Co-
CCbINIOYHOT0 MeXay- CTBUSA OTBETCTBYIOLLENO HALMOHANbHOIO
HapoAHOro cTaHgapTa cTaHgapTa

EH 1822-1:2009 IDT FOCT P EH 1822-1-2010 «Bbico-

KO3 (hEeKTMBHbIE (PUALTPbI OYUCTKM
Bosgyxa EPA, HEPA wn ULPA.
Yactb 1 Knaccugmkauyus, metogbl
UCNbITAHUIA, MapKUPOBKa»

*

EH 1822-3:2009 IDT
EH 14799-2007 IDT

* COOTBETCTBYIOLWNIA HaLMOHaNbHbIA cTaHAapT OTcyTcTBYeT. [0 ero yTBep-
XXAEHUS PEKOMEHYeTCs MCMOMb30BaTh NEPEBO Ha PYCCKMIA f3bIK JaHHOTO MEXay-
HapofHOro cTaHaapTa lMepeBof AaHHOTO MEXAYHApOAHOro CTaHAapTa HaxoAWuTCs B

deaepanbHOM UHPOPMALMOHHOM (DOHAE TEXHUUYECKUX PErNaMeHTOB 1 CTaHAapToB

Mpume YaHMUe-B HacTosLel Tabnuue UCNONb30BAHO ClieayHoLLee YC0B-

Hoe 0003HaYeHne CTEMEHN COOTBETCTBUSA CTaHOapTOB:

-IDT - nAeHTUYHbIA CTaHAApT.
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