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MNpepgnucnoBne

1 MOATOTOBJ/IEH 3akpbiTbiM akLMOHEPHbLIM 06LWECTBOM «HayuyHO-nccnenoBaTebCKnii LEHTP KOHTPO-
NS N ANarHocTUKN TexHuyeckux cuctem» (3A0 «HUL, KO») Ha ocHOBe COGCTBEHHOr0 MepeBoda Ha PYCCKUi
A3blK aHrN0A3bIYHOW BEpcUU cTaHpapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHu4YeckMM KOMWTETOM Mo cTaHgapTusauum TK 184 «ObecnevyeHre NpOMbIWAEHHON YmM-
CTOTbI»

3 YTBEPX/AEH W BBEJEH B AEWCTBWE T[pukasom ®efepasbHOr0 areHTCTBa NO TEXHUYECKOMY
perynupoBaHuio 1 metposiorun ot 29 asrycta 2019 r. Ne 558-ct

4 HacToAwwmii ctaHaapT ABAsSETCS MOAMMULMPOBAHHLIM M0 OTHOLIEHUIO K MEXAYHapo4HOMY cTaHAap-
TY NCO 29461-1:2013 «CuCTEMbI OYUCTKN BO3Ayxa, NOAaBaAEeMOro B POTOPHblE YyCTaHOBKW. MeToabl ucnbita-
HuiA. YacTb 1. CTtatuveckme ounbTpyowne anemeHTobl» (ISO 29461-1:2013 «Air intake filter systems for rotary
machinery — Test methods — Part 1. Static filter elements», MOD) nytem BHECEHWSI TEXHNYECKNX OTK/IOHE-
HWIA, YKa3aHHbIX BO BBEAEHUN K HAcTosAWeMy cTaHaapTy.

MexayHapoaHblii cTaHgapT pa3paboTtaH TexHuyeckum komutetom ISO/TC 142.

CBefieH/sA 0 COOTBETCTBUW CCbIIOYHbIX HaLMOHa/IbHbIX CTAHAAPTOB MEeXAyHapoAHbIM CTaHAapTam, uc-
NMo/b30BaHHbLIM B KAa4eCTBE CCbIJIOYHbIX B MPUMEHEHHOM MeXAyHapoAHOM cTaHfapTe, npueefeHbl B A0NO0N-
HUTENbHOM NpunoxeHun A

5 BBEJEH BIEPBbIE

MpaBuna NpUMeHeHMa HaACTOSLWero craHjgapTa yCTaHoB/eHbl B cTaTbe 26 defepasibHOro 3akoHa
0T 29 umioHA 2015 r. Ne 162-d3 «O cTaHgapTulaumm B Poccuitckon depgepauuun». VMIHpopmaums o6 ns-
MEHEHMAX K HacToAWeMy cTaHaapTy NybankyeTca B eXerogHom (Mo COCTOSHUI Ha 1saHBapsa TeKyLllero
roga) MHOpMaUMOHHOM yKasaTene «HauuoHasibHble cTaH4apThl», a ouumanbHbli TEeKCT U3MEHEeHWUN
M NONpPaBOK — B eXeMeCSAYHOM WMH(OPMaUNOHHOM yKasaTene «HauuoHanbHble cTaHgapThli». B cnyvae
nepecMoTpa (3aMeHbl) WM OTMEHbl HACTOALLEero cTaHjapTa CooTBeTCTBYLee yBeJoMIeHne byaeT
ony6/iMKoBaHO B GnvkailleM BbIMYyCKE eXeMeCAYHOro MHGOPMaUMOHHOIO ykasaTensa «HauuoHasnbHble
cTaHgapThl». CooTBeTCTBYyLWasa UHpopMmauns, ysegoMneHe  TeKCTbl pasMeLllalnTCca Takke B UH-
hopmaLmnoHHON cucTeme o6LLero nonb3oBaHuss — Ha odmumanbHoOM caliTe defepasbHOro areHTCcTBa no
TEexXHUYeCKOMY perynnpoBaHuio U MeTposiorum B ceTu MHTepHeT (Www.gost.ru)

© 1SO, 2013 — Bce npaBa coxpaHstoTcs
© CtaHgapTuHgopm, odpopmaeHne, 2019

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTbLIO MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH 1 pac-
npocTpaHeH B KauecTBe ouLMaNbHOIO M3faHusa 6e3 paspelleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuio 1 MeTpoJsiorim
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BBepneHne

0.1 ®unbTpbl B NPOU3BOACTBE 3/1IEKTPOIHEPIMN/MPUMEHEHNE KOMMpeccopa

Mpn Mcnonb30BaHNN POTOPHbLIX MallMH B cOCTaB PUAbTPALMOHHON CUCTEMbI, Kak NpaBuio, BKAKOYEH Ha-
60p hMAbTPYHOLWMX 3TIEMEHTOB, PACNONIOXKEHHbIX COOTBETCTBYHOLWMUM 06pa3om. Passutme TypOUHHOIO o6opy-
[0BaHNS, NPUMEHSEMOr0 ANs NPOM3BOACTBA SHEPTUM UK APYTUX LeNeid, NpuBeno K cosgaHuio 6onee Cnox-
Horo o6opygoBaHus, M NO3TOMY NOsBMAACb NOTPEOHOCTb B KAYeCTBEHHON 3awuTe 3aTux cuctem. M3BecTHO,
4YTO 3arpsA3HeHne B BUAE YacTUL, MOXET CYLWEeCTBEHHO YXYALWNUTb paboTy CUNOBON YyCTAHOBKU TYpPOUHbI.

OTO sIB/IEHME YACTO OMMCbIBAKT C MOMOLLbI0 TAKUX MOHATUNA, KaK «3p03nA», «3arpsisHEHUE» N «ropsayvas
Koppo3us», Korga nonajaHue Conum W APYrUX KOPPO3MOHHbIX 4YacTul co3faeT NoTeHuuanbHble nNpob6riembl.
[pyrue yactuubl pasinyHbiX BEWECTB MOTYT TakKke NPUBOAUTbL K 3HAUYNTESIbHOMY CHDKEHWNIO 3PP EKTUBHOCTM
cucteM. HeobxoaMmo MMeTb B BuAy, YTO YCTPOMCTBA BO3AYLIHOTrO (huabTpa B TakMx cucTemax (PyHKUMOHU-
pYIOT B pasfiMyHbIX YCNOBUAX OKpyXatwlwein cpenbl. lnana3oH 3arpA3HeHnUs KnuMmata v 3arpsasHeHus yacTuy,
OYEHb LIMPOK: OT NYCTbIHb A0 BMI@XHbIX AOXAEBbIX JIECOB U apkTUYeckmux cpes. TpeboBaHUsa K 3aTUM cucteMmam
hbnnbTPOB passinyaTCcs B 3aBUCUMOCTU OT TOTO, IA4€ UMEHHO OHU paboTatoT.

HacToswunii ctaHgapT cBA3biBaeT 3h(PeKTUBHOCTb OUIbTPYOLWNX CUCTEM BO34YX03abOPHMNKOB CO COO-
POM He TO/IbKO TsHKeOol Mblan, HO M YacTuly B gnana3oHe pasmepoB, KOTOPbIA cuMTaeTcs Npob6aemMHon obna-
CTbl ANsA 3Tux cucTeM. lMpu oueHke 3arpsa3HeHus Typb6uHbl crieqyeT yunuTbiBaTb HanmMune, Kak yNbTPaTOHKKX,
Tak 1 MenkKux YyacTul, a Takke KpynHbIX YacTul. Kak npaBusio, B HAPY)XHOM BO3AyXe YNbTPaTOHKME U Mesikue
yacTuubl B AnanasoHe pasmepos oT 0,01 go 1 MkM cocTaBnsitoT 6o0nee 99 % OT KOHUEHTpauun BewecTB U Ao
90 % B MOBEPXHOCTHOM 3arpsisHeHuu. bonblwas yacTb Macchl, kak nNpaBuso, NocTynaeTt M3 60siee KPYMHbIX
yactuy, (> 1,0 MKm).

Typ6okomMmnpeccopHble huabTPbl CodepXaT WUPOKMIA CNEeKTP NPOAYKTOB, cocToAWwMiA 13 hunbTposB ANs
OYEHb KPYMHbIX YacTul U PUILTPOB A1 04E€Hb MENIKUX CYOMUKPOHHbLIX YacTul. ACCOPTMMEHT MPOAYKLMUM
npefcTaBfieH cucteMamy CaMOOYUCTKM NO TNy6uHEe M NOBEPXHOCTU. PUABLTPbLI U CUCTEMBI LOMXKHbI paboTaTb
B LUMPOKOM Ananas3oHe TemnepaTyp W BAaXHOCTM — OT OYEHb HWU3KOW [0 OYEHb BbICOKOM KOHUEHTpauun
NbIIN Y MEXaHUYECKNX Harpy3ok. CyllecTBylLMe B HACTOsSLWEe BPEMSA M34eNUs MOTyT OGbiTb pasHbiX TUMOB U
UMEeTb pasfinyHble PYHKLMUK, Takne Kak cenapaTopbl Kanefb, Koanecuupyuime npoaykTbl, dunbTpoBasbHble
npoknagkn, metananyeckme quUAbTPbl, MHEPLMUOHHbIE (PUALTPLI, PUNLTPOBA/IbHbIE AYENKN, MELWOYHbIE PUIb-
Tpbl, NaHesnbHbIA, caMoouYunLWaeMblili U TTYOUHHBIA OUALTP, KApPTPUAXM W NJNCCUPOBAHHbIE MOBEPXHOCTHbIE
hunbTpyloWwmne aneMeHThbI.

B HacTofwem cTaHAapTe ycTaHOB/IEH Cnoco6 cpaBHEHWSA 3TUX MPOLYKTOB W ONpeAesieHbl Kputepuwm,
BaXHble AN CUCTEM BMycka BO3AYLWHOIO uibTpa W 3awuTbl pabounx xapakTepuCTUK BpaljaloliMxcsa me-
XaHU3MOB. 3P EeKTUBHOCTbL NPOAYKTOB, NPEACTaBNEHHbIX B 3TOM LUMPOKOM Auanas3oHe, AO/KHA ObiTb CO-
noctasfieHa Hagnexawmm o6paszom. CpaBHEHME pa3/IMYHbIX TUNOB (PUABLTPOB CAeAyeT NPOBOAMTL C y4EeTOM
yCNOBUWIA 3KcnayaTauuun, B KOTOPbIX OHU GyAyT MCNOb30BaThCA.

Hanpumep, ecnn cdunbTp nam cuctema GUNbLTPOB NpefHasHadyeHbl ANs paboTbl B 3KCTPEManbHOIA,
O4YeHb MblbHONM cpede, peanbHas 3P EKTUBHOCTbL YacTul, Takux OUILTPOB HE MOXET O6biTb MpeAckasaHa,
NOTOMY YTO MblsieBas Harpyska ouabTpa urpaeTt BaXHyk posb. B cnepywouwmx ctaHgapTax aToli cepum byget
paccMoTpeHa Npou3BOAUTENBHOCTb (PUABLTPOB AN1S OUYUCTKM U MOBEPXHOCTHOW 3arpysKku.

0.2 XapaKTepuctumkun cunnbrpaumnn

B npunoxeHusax A n B npuBefeHbl NOMOXEHUS NO YCTPAHEHUI NOoTeHUMasnbHbIX Npob6nem peTpakuuu,
BbiNaAeHNA YyacTUL 1 XapakTepuUCTUK HelTpanmsaynum 3apsga B npouecce akcnayatauum onpeneneHHbix Bu-
[O0B cpeg.

HekoTopble TuUMbl PUALTPYHOWMX Cped UCNONb3YIT anekTpocTtatnyeckme agekTbl A1 AOCTMKEHUS
BbICOKOV 3(hhEeKTMBHOCTM MpPU HU3KOW YCTOMYMBOCTM K BO3AYLIHOMY MOTOKY. Bo3geicTBme Takux ¢haktopos,
Kak yacTuubl NblAN NN APYTUE MEIKME YacTuubl, MOXET NPensaTcTBOBATb AAaHHbLIM 3apsjam, B pesynbTaTe yero
yXyalaeTca Npon3BoAnTeIbHOCTb unbTpa. MNpoueaypa UChbITaHWA, onMcaHHas B MPUMOXEHUN A, COAEPXUT
MeToAbl naeHTudukaumm SaBAeHNn Takoro poga. ITy Npoueaypy MCNONb3yKT ANs onpefeneHns Hanmumsa 3a-
BUCUMOCTU 3hheKTMBHOCTM YacTuy, uibTpa OT MeEXaHW3Ma 3/1eKTPOCTaTUYECKOrO yaaneHus, no pesynbra-
TaM KOTOpPOli mony4yatT KOJIMYECTBEHHYO MHOPMaLM0 0 BaXHOCTU 3N1E€KTPOCTATUUYECKOTo yaaneHus. Boibop
[AaHHOW npoueaypbl onpejeneH Tem, YTO OHA XOPOLWO YyCTaHOB/MeHa, BOCNPOM3BOAMMA WM OTHOCUTENBHO Obl-
CTPO M NIerko MOXeT 6bITb BbINOJIHEHA. B naeanbHOM BapuaHTe npouecca uibTpauumn kaxgas dactuua 6y-

\%
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[eT NOCTOSSHHO HaxXxo4WUTbCA Ha (PUILTPYIOLWEM BOMOKHE HAauMHAsA C NEPBOr0 KOHTaKTa, HO BXOAsIWME YacTuubl
MOTyT BO34€eNCTBOBATb HA 3aXBa4Y€HHYI YacCTULY W BbITECHATH €€ B BO34YLIHbIA NOTOK. BOOKHA nan yacTuubl
n3 camoro ounbTpa Takke MOryT ObiTb OCBOGOXAEHbI B pe3ysibTaTe BO34eNCTBUS MexaHU4yeckux cun. C Touku
3peHuna nonb3oBaTensi, HEO6X0ANMO TaKKe pacCMOTPeTb NOJSIOXEHUS, NPUBEAEHHbIE B NPUIOXEHUN B.

dunNbTpbl C HNU3KOIM Ha4vyaNbHOM UMM YCNOBHOW 30 EKTUBHOCTLIO YacTuy (<35 %) A1 CyOMUKPOHHbIX
yacTtuy (0,4 MKM), KOTOpble HE MOBbIWAKT CBOK 3P PEKTUBHOCTL BO BPEMS Onepauun, Kak npaBuio, He obe-
CreynBalT Cepbe3HoW 3aWnuTbl AN paboynx MexaHM3MoB Npu Npo6ooT6ope TUNUYHLIX aTMOCHEPHbIX a3po-
30/1€eii, B KOTOpbIX 60/bWwas yacTe YacTuy, MeHee 1,0 MkM. OHAKO B HEKOTOPbIX C/yYasix Cc aspo30asiMu, nme-
OWUMN AOMUHUPYOLWY pakunio KPYMHbIX YacTul, uabTpbl C HU3KOM 3P EeKTUBHOCTbI HAa CYOMUKPOHHbIX
yacTumyax MoryT C/YXWUTb 3alMUToi Ha 60/1ee NO3AHUX CTaAuAX PUNbTPaUNN, a TaKke UMeTb 6oNee BbICOKYHD
cpeaHio adhpekTnBHocTb vactuy 0,4 MKM (Hanpumep, NOBEPXHOCTHble 3arpy304Hble PUAbTPbI) U3-3a 3a-
rPy3kn nblan. NMo3aToMy rpaBMMeTPUYECKUIA TECT MOXET NPefoCTaBUTb HEKOTOPYID MHAOPMAaLM0 O MOLWHOCTH
N rpaBuMeTpuYeckoin appeKkTUBHOCTM A/ 3TUX aspo3oneir. B obwem cnyyae 6onee HU3KMIA 06WMii YpoBEHb
hunbTpauun, yem 35 %, npu 3arpsasHeHun yactuyamu 0,4 MKM He pPeKOMEeHAyeTCcs NMPUMEHATb ANS CUCTEMbI
BO3yX03ab0pHOro ousibTpa BpallaroLiMXcsa MexaHW3MOoB, Korga aspo30/ibHas 3arpy3ka (uIbTPOB He cno-
co6CTBYeT 3HAUYUTENBHOMY MOBbIWEHNIO 3P EKTUBHOCTU BO BpeMs paboThbl.

0.3 CTtpykTypa ctaHpapTtoB*

MeToabl 1 npoueaypbl onpeaenerHna acpgekTMBHOCTM YacTul, NageHna AaBneHua U COOTBETCTBYIOLLME
hopMbl OTHETOB ABASAOTCA OA4MHAKOBbIMU 418 BCEX TUMOB CTATUYECKOTO (PUAbTPYIOLLETO 3/IEMEHTA.

MeToabl ucnbiTaHUii, kacawwmecs 3PHEKTUBHOCTM YacTul, najeHus LaBAEHUS W NOJIYYEHHbIX 3Ha-
YeHWid, MOEHTUYHbI ANs BCeEX (PUIbTPOB, 3a UCKIIOYEHMEM XapakTepUCTUK 3arpy3kum 1 npoueaypbl 0YUCTKM,
KOTOpble OT/IMYalTCa A1 ouYMLaeMblX (PUILTPOB MOBEPXHOCTHOW 3arpy3ku. STU uabTpbl BKAKOYAKT Npo-
Leaypbl OYNCTKM U MMEIKT pasHble Harpy3o4yHble XapaKTepucTuKK, NO3TOMY MM TPeBYTCSA COOTBETCTBYOLWME
MoAUULMPOBaHHbIE METOAbI UCNbITAHWUIA, KOTOpbIE GYAYT onpeAesnieHbl B YacTu 2 AaHHOW cepun cTaHOapToOB.

YacTb 3 cCOAEPXUT METOAbl ONpeAeNeHns MexaHN4ecKol LenoCTHOCTM (hUNbLTPOB B YCI0BUSAX, KOTOPbIE
MOTYT BO3HUKHYTb B HEHOPMAaJ/IbHbIX YC/IOBUSAX 3KCMyaTaLuu.

B yacTu 4 onucaHbl MeToAbl TECTUPOBAHUS YCTAHOBJ/IEHHbLIX (PUNLTPOB B YC/IOBUSIX 3aKcnayatauumn (Te-
CTMpOBaHMe Ha MecTe).

YacTb 5 oxBaTblBaeT MeTOAbl UCMbITAHNI 47151 KOHKPETHbIX TPe6oBaHUN MOPCKOro NMPUMEHEHUS 1 MeTo-
Abl onpeaeneHns 3aheKTUBHOCTU yaaneHUss MOPCKO/ conu M3 OTAENbHbIX (YUNLTPOB W/MAN NOJHBbIX PUb-
TPYHOLLUX CUCTEM.

YacTb 6 0xBaTblBaeT METOAbl UCMbITAHUA AN oUYMLLaeMbIX (PUALTPYIOLLMX 3IEMEHTOB, 3@ UCK/TIOYEHNEM
TecTMpoBaHMA cuUcTeMbl (Hanpumep, YCTPOWCTBO AJ1S OYMCTKM), Kak B YacTu 2.

HacToswunii cTaHfapT ycTaHaBAnBaeT MeTO4bl UCNbITAHUIA 4151 cTaTUYeCcKUX UAbTPYHOLLMX G/I0KOB, Kak
npaBuio, Tuna rnyo6uHHon 3arpy3kn (cm. 3.43 n 3.44). Bce punbTpbl MOryT 6bITb NPOTECTMPOBAHbLI aHano-
rMYHbIM 06pa3om, 4TOo AaeT conocTaBuMble pe3ynbTaTbl. OAHAKO ANs PUNLTPOB MOBEPXHOCTHOW Harpysku,
PUNbLTPOB 06pPATHOrO MMMyAbCa, MOPCKMX (DUALTPOB, a Takke APYrMxX MUNbTPYHOLWMKUX CUCTEM, KOTOpblie He
cUMTalTCA CTaTUY4eCcKMMU unbTpamu, Ao/KHA OblTb MPUMEHEeHa COOTBETCTBYHLAA 4YacTb AaHHOW cepuu
CTaHAapToB.

[na MHOroctyneH4aTblX CUCTEM, B KOTOPbIX NPUBELEH PSS TakMx KOMMNOHEHTOB, kak 060pyaoBaHue ons
0YNCTKN, PUNbTPbLI, LONyCKaeTCA MCNO/Ib30BaHNe HACTOALLEro cTaHgapTa, ec/i MOryT ObiTb BbINOJ/IHEHbI KBa-
N UKaLNOHHbIe TpeboBaHMA UCMbITaTe/IbHOW YCTaHOBKM. B Tex cnyyasix, Korga 3TO HEBO3MOXHO, MOXHO
NPUMEHATb Npoueaypbl YacT 4 (TecTMpoBaHuWe Ha mecTe).

B HacToslLem cTaHAapTe CCbIJIKM Ha MeXAyHapoaHble CTaHAapThl 3aMEHEHbI CCbI/IKAMMW Ha HaLWOHasb-
Hble CTaHfapThbl.

om. [1].






FOCT P 58499—2019
(UCO 29461-1:2013)

HALULMWOHA/MNbHBINR CTAHAOAPT POCCUMNCKOMWN PELEPALNMN

CUCTEMbI OYUCTKN BO3AYXA, MOJABAEMOIO B POTOPHbLIE YCTAHOBKW.
METOAbl UCMbITAHUM

YacTtb 1
Ctatnyeckue UbTPYHOLWNE 3/TIEMEHTDI

Air intake filter systems for rotary machinery. Test methods. Part 1. Static filter elements

Jata BBegeHusa — 2019—12—01

1 O6nactb NpUMeHeHus

HacToAwwmii ctaHgapT yctaHasiusaeT MeToAbl U Npoueaypbl onpefesieHns XxapakTepucTuK BO34YLWHbIX
hUNbLTPOB, NCNO/Mb3YEMbIX B BO3AYLIHbIX CUCTEMAX, A1 POTOPHbIX MEXaHM3MOB, TakMx Kak cTaumoHapHble
rasosble TYPOUHbLI, KOMMPECCOPb! U Apyrue cTaynoHapHble ABuUratesii BHYTPEHHEro cropaHus. 9T0 OTHOCUTCS
K BO3AYLWHbIM (bynbTpam, MMeLWmm HayanbHy 3 ekTnBHOCTb YacTul, He 6onee 99,9 % OTHOCUTE/IBHO Ya-
ctuy 0,4 MKM. ®unbTpbl ¢ 60/1ee BbICOKOW 3h D EeKTMBHOCTbLIO YacTuy, cnegyet TecTupoBaTb 1 knaccuduympo-
BaTb B COOTBETCTBMMN C TpeboBaHUAMU APYTMX CTAHAAPTOB*. 3T npoueaypbl npefHasHayeHbl Ana puabTpos,
paboTalLmnx co CKOpocTblo notoka ot 0,25 m3/c (900 m3u) go 1,67 m3/c (6000 m3u).

HacToAwwniA cTaHgapT cregyeT NpUMEHATb K cTaTudecknum (6apbepHbiM) uabTpam, a Takke K gpyrum
TMnaMm uNbTPOB M CUCTEM MPU COOTBETCTBYIOLWUX YC/TOBUSAX.

B HacToswWwem cTaHfapTe Mcnoib3oBaHbl ABa MeTofa onpeneneHns agekTMBHOCTH:

- 9pheKTMBHOCTb YacTuy (M3MepeHHas no KO/IMYeCcTBY U pasMepy vacTuu);

- rpaBnmeTpuyeckas adppeKTMBHOCTb (MPOLEHTHOE COOTHOLWIEHME MacChl 3arpyxaemoii nbiaun).

Takxe obpasel, N10CKOro hunbTpa UaM Npobdy B 3/1aCTUYHON EMKOCTU U3 MAEHTUYHOTO hUNbTPa KOHAK-
LUOHMPYIOT (BbITPYXatoT) A48 npefoctaB/ieHns MHpopmaunm 06 MHTEHCMBHOCTU paboTbl MexaHu3ma 3Mek-
TPOCTATMYECKOro yaaseHus.

Mocne onpegenennsa aPEKTUBHOCTM UCXOAHbIX YacTul, HeobpaboTaHHbI UALTP 3arpyXatT Nblblo No-
aTanHo A0 Tex nop, noka He 6GyaeT AOCTUTHYTO KOHEYHOe McChbiTaTeNbHOe NajeHve gaBfieHus. 3artem nosnyvawT
MHopMaLMIo 0 NPOU3BOANTENIBHOCTU OWUbTPpa. Pe3ynbTartel paboTbl, MNO/TyYEeHHbIE B COOTBETCTBUM C MOJIOXEHU-
AMMW HacTOALLEro ctaHgapTa, He MOryT ObiTb KOSIMYECTBEHHO MPUMEHeHbl (camu Mo cebe) A/ NPOrHo3MpoBaHnUs
ahheKkTUBHOCTN paboTbl B OTHOLLEHUN IDEEKTUBHOCTU 1 CpoKa CyX6bl huneTpa. Apyrue gakrtopsl, BnuswoLwme
Ha 3P HEKTUBHOCTb, KOTOPbIE AOJ/IKHbI ObITb NPUHATHI BO BHUMAHWE, OMUCaHbl B NPUIOXEHNAX.

2 HopmMaTuBHbIE CCbIIKU

B HacToAwem cTaHAapTe UCMOMb30BaHbl HOPMAaTUBHbLIE CCbINIKU Ha cnefylolwmne cTaHgapTsl:

FOCT P MCO 14644-3 UYwncTble NoMel,eHUs U CBA3aHHble C HAMU KOHTpO/MiMpyemble cpepbl. Yactb 3.
MeTogabl UcnbiTaHWi

FOCT P NCO 21501-4 TlonyyeHue pacnpefeneHusa yactuy no pasmepam. ONTUYECKNE MeToAbl OLEHKU
OTAEe/NbHbIX YacTuy. YacTb 4. CHeTUMKM yacTuy, B BO3AyXe A8 YMCTbIX 30H, paboTawlwme Ha NpuHUune pac-
cesAHUA cBeTa

MpumevyaHue — Mpu N0Mb30BaHWM HACTOSALLMM CTAHAAPTOM Lie/Ieco06pa3HO NPOBEPUTL AENCTBME CCbINIOYHBIX
CTaHAapTOB B MH(POPMALIMOHHOI CUCTEME OBLLETO MOb30BaHUS — Ha 0(MLIMASILHOM caiiTe deaepasibHOTO areHTCTea no
TEXHUYECKOMY PEry/iMpoBaHuio U METPO/IOTUM B CETU VIHTEPHET WK MO eXEerogHoMy MHOpMaLOHHOMY ykazaTtento «Ha-

* om [2.

M3pgaHve ocuumnanbHoe
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LIMOHasIbHbIE CTaHAAPTLI», KOTOPbI ONy6/MKOBaH MO COCTOSHMIO Ha 1 SHBapst TEKYLLEro roda, v rno BbiNyckaM exemecsiy-
HOro MHPOPMALIMOHHOTO yKaszaTesnsl «HauoHasbHble CTaHAapPTbl» 3a TeKyLmMid rog, Ec/iv 3aMeHeH CCbINIoYHbIN cTaHaapT,
Ha KOTOPbIA AaHa HefaTMpPOBaHHAA CCbIKA, TO PEKOMEHAYETCS WCMO/b30BaTh AEMCTBYIOLLYI0 BEPCUI0 3TOr0 cTaHgapTa
C YYETOM BCEX BHECEHHbIX B [laHHY0 BEPCUI0 U3MEHEHWIA. ECMIM 3aMeHEH CCbINIOYHbIA CTaHAApT, Ha KOTOpPbIK JaHa JaTu-
pOBaHHasi CCbI/Ka, TO PEKOMEHAYETCA WCMOMb30BaTh BEPCUIO 3TOTO CTaHAAPTa C YKa3aHHbIM Bbille rofoM YTBEepXAeHUs
(NpuHATUA). ECnn nocne yTBepXAeHnst HACTOSILLEro CTaHAapTa B CCbITOUHbIV CTaHAApT, HA KOTOpbI AaHa JaTupoBaHHas
CCbl/IKa, BHECEHO M3MEHEHMe, 3aTpar1BatoLiee NosoXeHre, Ha KOTOpoe AaHa CCblka, TO 3TO MOSIOKEHNE PEKOMEHAYETCS
NPVMeHsITb 6e3 yyeTa AaHHOTO M3MEeHEHUs. ECNM CCbIIOYHbI CTaHAAPT OTMEHEH Ge3 3aMeHbl, TO NOMIOXKEHVE, B KOTOPOM
[laHa cCbl/IKa Ha Hero, PeKoMeHAyeTCsl MPUMEHSTb B YacTu, He 3aTparvBaloLLeit 3Ty CCbUKy.

3 TepMuHbI 1 onpeaeneHns

B HacTosiLleM cTaHaapTe NPUMEHEHbI cefyouine TEPMUHbI C COOTBETCTBYIOLUMU ONpeaesieHUsIMU:
31

CKOpPOCTb BO3AYyLWHOro notoka (test airflow rate): O6beMHbI pacxog BO3Ayxa, UCNOMb3yeMblit gns

TeCTUPOBaHWUA.
[[3], cTaTbsa 3.1.106]

3.2 CkopocTb

3.21

ckopocTb noTtoka dunbTtpa (filter face velocity): CkopocTb BO3AYLIHOINO NOTOKa, AE€feHHas Ha nnao-
wanb NOBEPXHOCTU (PUMbLTPA.
[[3], cTaTbsa 3.1.84]

3.2.2 ckopocTb Hocutensa (media velocity): CKOpoCTb BO3AYLWHOrO NOTOKa, AeneHHas Ha a3 eKkTuB-
Hyl0 naowagb hunbTpauun.

MpumMeyaHne — BblpaxaeTcs ¢ TOYHOCTbIO A0 TPEX 3HAYALWMX LmMdp.

3.3 3 dekTnBHOCTDL

3.3.1 adhhpekTnBHOCTL 4vacTuy (particulate efficiency): MNpoueHTHas 3a(PEKTUBHOCTb yAaneHus 4YacTtuy,
dmnbTpa Npu 3agaHHbIX pasmepax 4acTul, M3MEepeHHbIX C NOMOLLbI0 cyeTymka B gnanasoHe ot 0,3 4o 3,0 MKM.

3.3.2 HavanbHaa adphekTuBHOCTL (initial efficiency): dhekTuBHOCTL YacTuy, Yynctoro PunsTpa, pa-
6oTatolero npu ucnoliTaTeNlbHOM pacxofe Bo3gyxa.

MpumeyaHne — YnCTbIn UNLTP — 3TO (UNILTP, KOTOPLIN He NoABEpPraeTcs BO3LENCTBUIO MCMNbITATENbHOIO
aspo30ns UM BellecTsa nepes TecTom ahheKTUBHOCTU.

3.3.3 MuHUManbHaa adekTnBHocTb (Minimum efficiency): McxogHaa Hu3kas apPeKTUBHOCTbL Ya-
CTUL, KOHANLVNOHWPOBAHHON UMW MbIIEBON 3arpysku.

3.3.4 ycnoBHada adpdpekTuBHOCTb (conditioned efficiency): 3 dekTUBHOCTE KOHOULUOHUPOBAHHOIO
hunbTpylowero matepnana (cornacHo NpunoxeHuio A), paboTatLwero co cpefHel CKOpoCTbo HOCUTENS, CO-
OTBETCTBYHOLLEl CKOPOCTW MPU MUCMbITAHMM pacxofa Bo3gyxa B uabTpe.

3.3.5 rpaBumeTpuyeckaa adcektnBHocTb AS0 (gravimetric efficiency): B3BeweHHOe (MaccoBoe)
ypaneHue sarpyxaemoi neliv, o6bemom, npesbiwarwmm 50 1 nbiau.

3.3.6 cpegHAas rpaBumeTpunyeckas adppekTMBHOCTbL Aavg (average gravimetric efficiency): OTHowe-
Hue o6Liero KonmyecTsa 3arpyxaemoin nbiaun, yaepxmaemon unbTpoM, K 06WemMy KOANYECTBY Nblan, Mo-
JaBaeMoi [0 OKOHYaTe/IbHOTo UCMNbITATENIbHOr0 NajeHus AaB/ieHus.

3.3.7 achbdpekTMBHOCTbL 3arpy3km nbinu (dust loaded efficiency): 9dcekTmBHOCTE PunabTpa, paboTa-
IOLLEro Npu ncnelTateslbHOM pacxofe, v nocne nblieBbiX HArpy3oK [0 OKoOHYaTe/IbHOro AnddepeHLumasbHoro
haBrieHns.

3.4 npoHukHOBeHue (penetration): OTHOWeEHNE KOHLEHTpauun 4vacTtul, ob6HapyXeHHOe Huxe no no-
TOKY, MO CPaBHEHMWIO C KOHLEeHTpaumneli Bbllle N0 NOTOKY OT hunbTpa.

3.5 Mepenapg gasneHuns (gudgepeHynanbHoe gaB/ieHune)

351 HadanbHbI nepenapg gaBneHusn (initial pressure drop): MageHne gaBneHUs B YACTOM QUNBLTPE,
paboTallemM MNpu UCMblITaTe/IbHOM pacxofe BOo3ayXa.

2
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3.5.2 okoH4aTesibHOe nageHue gassieHuUs ncnoiTaHua (final test pressure drop): MakcumanbHoe na-
JeHue paBneHus uabTpa, No AOCTUXEHUIO KOTOPOro U3MepsAeTcs NPOoU3BOAUTENIbHOCTE (UNbTPaLUN.

3.5.3 OKOHuYaTesnlbHOe pekOoMeHAOBaHHOe NageHue gaBrieHns npu ncnoitaHuum (final test pressure
drop — recommended): MakcnmanbHoe nageHne paboyero gaBneHusa punbTpa, peKOMeH40BaHHOe NPOU3Bo-
avTenem npu HOMUHa/IbHOM pacxofe BOo3AyXa.

3.6 Mnowanb punbTpa
3.6.1

nnowaab noBepxHocTn dmunbTtpa (filter face area): Mnowagb QpPOHTANbHOW MOBEPXHOCTN PUALTPA,
BK/Il0YAsA pamy 3arosioBKa.
[[3], ctaTba 3.1.83]

MpumMmevyaHne — TUNUYHbIE HOMUHA/TbHBIE 3HAaYeHNss — 0,610 * 0,610 m (24 * 24 pgroiima).

3.6.2

athbpekTnBHaa nnowaab hunbtpauyun (effective filtering area): Mnowapb duneTpylowen cpegbl B
omunbTpe, KOTOpbLIA cobupaeT Mbiflb.
[[3], cTtatba 3.1.79]

3.7 ®unbTpbI

3.7.1 cTtatnyeckuin counbTp (static filter): Bo3gywHblii onnbTp, KOTOpPbI 6yaeT yaaneH (3aMeHeH) no-
C/le TOro, Kak OH [OCTUIHEeT CBOEro OKOHYaTe/IbHOro najeHus faBfieHus, U He Oy[eT OuuleH CTPYNHbIMK
nmnynbcamn WA ApyrumMu cpegctBaMmu A5 TOro, 4To6bl MOSHOCTbID WM YAaCTUYHO BOCCTAHOBUTbL MepPBOHAa-
YyasibHble XapakTepucTuku (nageHue gasneHns v aPeKTUBHOCTD).

3.7.2 MMNYNbCHbIW CTpylHbIN dunnbTp (pulse jet filter): Ounwaembiin BO34YLWHbIA PUABLTP, KOTOPbLINA
06bIYHO OuYMLWaeTCcs UMNyabCaMy BO3AYLIHON CTpyn AN obecneyeHua 6onee AANTENbLHOTO CPOKa CAYXObl.

3.7.3 noBepxHOCTHbIN thunbTp (surface loading filter): ®unbTp, B KOTOPOM MNbINbL cobupaeTca Ha no-
BEPXHOCTU PUNbTpYLoLEel cpeabl.

3.7.4 dunbTp rnybmuHHoI 3arpy3ku (depth loading filter): ®unbTp, B KOTOPOM YacTuLbl NPOHUKAKT B
QUNbTPYOLWY Cpeay U cobupalTcsa Ha BOSIOKHAaX B rNy6uHe ounabTpyowen cpesbl.

3.7.5 HuskoadpekTuBHbIN hunbtp (low efficiency filter): Bo3gywHbllii hunbTp ¢ HavyanbHON adphek-
TUBHOCTbIO YacTtuy 0,4 Mkm B AnanasoHe E meHee 35 %.

3.7.6 dunbTp cpenHen adhdekTuBHocTn (medium efficiency filter): Bo3aywHblil hunbTp ¢ HaYanbHO
aphekTuBHOCTLIO YacTuy 0,4 MkM B gnanasoHe 35 % < E <85 %.

3.7.7 BbicokoadypekTuBHbIn unbTp (high efficiency filter): Bo3aywHbili punbTp ¢ HavyanbHol 3-
oekTMBHOCTbIO YacTtuy 0,4 MKM B gnanasoHe E > 85 %.

3.7.8 EPA-dunbTp (EPAfilter): Bo3ayLHbIn unbTp € yaenbHO 3(hPeKTUMBHOCTLIO YacTuy, C HanboMbLLINM
npoHukawwmnm pasmepom yactuy, (MMPC) B gnanasoHe 85 % < E < 99,95 % (kak npasuno, ot 0,05 o 0,3 MKMm).

3.7.9

OKOH4YaTenbHbli hunbTp (final filter): Bo3aywHbli unbTp, UCNOAb3YEMbI ANs cbopa 3arpyxaemoim
Nbl/IN, NPOXOASLLEN Yepe3 Ui npocavynBaLWwmnincs M3 NCNbiITyemoro ouabTpa.
[[3], cTaTba 3.1.86]

3.7.10

3apskeHHbIn punbTp (charged filter): ®unbTp, B KOTOPOM cpefa 3/71€KTPOCTATUYECKM 3apshKeHa unm
nonapusosBaHa.
[[3], ctatba 3.1.75]

3.7.11 Heob6paboTaHHbI hunbTp (untreated filter): Bo3gywHbliA oUAbTP, HE OTHECEHHbIN K KOHAULU-
OHUPOBAHUIO.

3.8 lcnbiTaTenbHbI a3po30/ib

3.8.1 ncnblTaTeNbHbI aspo3onb (test aerosol): A3apo3onb, Mcnonb3yeMmblli Ans onpegeneHus
PEKTMBHOCTY YacTuy, unbTpa.

agp-
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3.8.2

pasmep 4vacTuubl (particle size): FeomeTpuyeckunii guameTp (3KBUBA/IEHTHbI chepuyeckmii, ontuye-
CKMA NNn aspognHaMnyeckuii, B 3aBUCMMOCTIN OT KOHTEKCTA) YacTul, aspo30ns.
[[3], ctaTba 3.1.126]

3.8.3 cpegHuii gnameTtp (mean diameter): CpefHee reoMeTpuyeckoe 3Ha4YeHUe BEPXHEr0 U HUXHEro
rpaHW4YHbIX AMamMeTpoB B Anana3oHe pa3MepoB.

3.8.4 KoHueHTpayusa 4vactuy (particle number concentration): KonmyecTtBo 4yacTuy Ha egnHuuy 06b-
eMa Bo3Ayxa.

3.8.5 HenTpanusayunsa (neutralization): [elictBue npuBefeHnss aspo30/si B paBHOBECHOE pacnpejerne-
Huve 3apsaga bonbumaHa ¢ 6UNONAPHBIMU MOHaMU.

3.9 VcnbiTaHMe Nbln

3.9.1 3arpyska nbln, cuHTeTndeckas nbiab (loading dust, synthetic test dust): CuHTeTU4yeckas
Mblfb, cneynanbHO pas3paboTaHHas AN onpegeneHus NpPo6HON MNblAM M OT/IOXKEHHOW B BO3AYLWHbIX
dpunbTpax.

3.9.2 eMKOCTb Npo6HOW nbiuv, Nbinecb6opHas cnocobHocTb TDC (test dust capacity, dust loading
capacity, TDC): KonuuyecTBo 3arpyxaemoi nbinun, ygepxunsaemoin uabTPOM NPU OKOHYATE/IbHOM NafeHun
JaBneHus.

3.10 OT60p vacTuy,
3.10.1

n3okMHeTu4veckuin otbéop (isokinetic sampling): OT60p Npo6 BO3Ayxa, Tak YTO CKOPOCTb BO3AyXxa Ha
BXOJ€ B 30HJ COBMajaeT CO CKOPOCTbIO BO3A4yXa, OKpyXalLero Touky otbopa npob.

[[3], ctaTbsa 3.1.144]

3.10.2

CKOpoCTb cyeTa (counting rate): KonnuyecTBO CHETHbIX COObITUIA 3a eANHULY BPEMEHMN.

[[3], ctaTbsa 3.1.41]

3.10.3

KoadhpuumeHT Koppensaunm (correlation ratio): KoHueHTpauus HUXHEro noToka yacTtuy, Ae/leHHas Ha
KOHUEHTpauuio vyacTtul, Bbllle Mo NoToKy (M3mepeHHyt 6e3 punbtpa).
[[3], ctatbsa 3.1.26]

3.11 OT6pacbiBaHue HacTul,

3.111

nponnTtne (shedding): BbicBoOGOXAEHNE B BO3AYLWHbIM NOTOK YacTul, U3-3a 3(hhEeKTOB OTCKOKa YacTul
M NOBTOPHOrO YB/IEYEHNS, a TaKXe A/ BblAeNeHNss BOMOKOH UK TBEPAbIX YacTul, U3 unbtpa, nam unb-
Tpylowero matepumana.

[[3], cTtatbsa 3.1.150]

3.11.2

OTCKOK 4HacTuy, (particle bounce): NoBegeHne yacTul, KOTopble NonagalT Ha PUIbTP, HE COXPaHAACH.
[[3], cTtatbsa 3.1.121]

3.11.3

NOBTOPHbIN YHOC (re-entrainment): BbicBO60OXAEHNE B BO3AYLUHbIA MOTOK YacTul, paHee coBpaHHbIX
Ha unbTpe.
[[3], cTtaTbsa 3.1.142]
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4 OO603Ha4YeHMA U COKpaLeHns

PekoMmeHayeTCcs MCNOMb30BaTh (PU3nveckme BesIMYMHBbI U UX eAVHULbI U3MEePEHNA MeXAyHapoaHOol cu-
ctembl (CU) [MoryT 6bITb MCNOMb30BaHbl ApYyrue eauHuubl MamepeHns, gonyckaemsie NCOJ:

[50 — rpaBumMeTpuyeckas apPekTUBHOCTb, npeBbiwatwas 50 r nbiiu, %;

/Aavg— cpefiHee 3HauyeHue rpaBMMETPUYEcKol agocheKTMBHOCTH, %;

CL — npegenbl KOHUEHTpaUMM ANs CYETUYMKOB TBEPAbLIX YacTuL;

Cy— koathdhuymeHT Bapmnaymu;

Cy,— Ko3h(pumuMeHT BapmaymMn B gnana3oHe pasmMepos /

Cmean /— un3MepeHue 3HayeHuUs Touek AN Amana3oHa pasmepos /;

CLe — HWXHASA rpaHnua A4OBEPUTENLHOIO MHTepBana adhpekTnBHOCTU YacTul (ypoBeHb gosepus 95 %);

ClLe — cpefHss HWXHAS rpaHMua AOBEpPUTENbHOTo MHTepBasa 3 ekTMBHOCTN YacTuy (YpoBEHb [0-
Bepus 95 %). CpefHee 3HAYeHNE B MOBTOPSALLIMXCA LUKIaxX U3MepeHuii ana pacyeTta s eKTUBHOCTY;

CLNd — BepxHsis rpaHuLa A0OBepuTesibHOro UHTepBana (ypoBeHb AoBepus 95 %) konmM4yecTBa yacTul,
nocne unbTpa;

CLNu— HWMXHAA rpaHuua A0BEPUTENBHOTO MHTepBana (ypoBeHb Aosepusa 95 %) oT uncna yacTtuy, pac-
NOJTIOXEHHbIX Bblle OUIbTPa;

d,— reomeTpuyeckoe cpegHee fnanasoHa pasMepoB, MKM;

d/— HWXHWIA AnameTp rpaHuLbl B AManasoHe pasmepoB, MKM;

du— gunameTp BepxHeli rpaHuubl B Anana3oHe pasMepoB, MKM;

DR — ko3athmumneHT pa3baBieHus npu ncnosib3oBaHun pasbaBuTtens;

E,— cpepgHasa adhhekTMBHOCTb YacTul, B gnanasoHe pasmeposB /;

T — Macca macna, npoxogauias yepes unetp, T;

md— macca nbisiv nocne TeCTOBOW PubTpa, T;

T50— macca nbiam, nogaBaemMoi B uabTp, 419 NPOBEPKM rpaBumeTpuyeckoin adpdektnsHoctu (50 ), T

TpP50— macchl nbiaun, npowegwen punbTp (NPMPOCT MACChl KOHEYHOTO PUNbTPA U NbIIN B KAHA MexXay
hUNbTPOM 1 nocnegHUM uNbLTPoM) nocsie 50 r 3arpy3ku Nblau;

T 06U, — CymMMapHasi Macca nblain, nogaBaemoli B unbTp, T;
T 1— macca KoHe4yHoro dusibTpa 40 NpupaleHus nbiam, T;
T2— Macca KoOHe4yHoro duabTpa nocse npupaw,eHus nbiau, T;
N — kKonnyecTBO TOYEK;

Nd— konnuecTBO yacTul nocne uUNbLTPA,;

Nd j— umucno yacTtuy B gnanasoHe pasmepoB / nocne hunbTpa;
Nd— cpefHee KonuyecTBo yacTuy nocne punbTpa;

Nu— uucno yactuy nepeg chunbTpaymeit;

Nul— yucno vacTuy B AnanasoHe pasmepos / nepes uUAbLTPOM;
Nu— cpefHee KOMYeCTBO YacTuy nepes punbLTPoM;

n — nokasaTesb;

p — pasneHue, Ma;

pa— abconTHOe AaBneHne Bo3gyxa nepeg puabTpom, KMa;
psf— n3mepeHHOe faBneHve BO3AYLIHOrO NoToka, KMa;

gm— maccoBblii pacxog, Kr/c;

Py— pacxopg Bo3gyxa B punbtpe, m3/c;

gVf— pacxop Bo3ayxa Ha pacxogomepe, m3/c;

R — KoachpuuymneHT Koppenayuu;

R,— koadpchuymneHT Koppensunun gnsa aguanasoHa pasmepos /
T— Temnepartypa nepepg cunbtpom, °C (°F);

Tf — Temnepatypa Ha pacxofomMmepe Bo3ayxa, °C (°F);
f(i_a/2) — nepemeHHas pacnpefeneHus;

U — HeonpepeneHHocTb, % units;

vmean — cpejHee 3HayeHue CKopocTy;
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8 — cTaHAapTHOe OTK/IOHEeHue;

V — YUC/IO CTeneHel cBo60abl;

p — NNOTHOCTb BO34yXxa, Kr/m3;

@ — OTHOCUTEeNbHasA BNaxXHOCTb nepen punbLTpom, %;

AT — npupalweHue nbiau, T,

Amff— maccoBoe ycuneHume KOHeYHOro uIbTPa, T;

Ap — nageHve gaBneHusa unbTpa, MNa;

Apf— pnddepeHunancHoe gasnexue, Ma;

APi 20 — nafeHue gaBneHus unbTpa npy NAoTHOCTU Bo3ayxa 1,20 kr/m3, MNa;

AEC — pasHuua B ahpeKTUBHOCTM TBEPAbIX YacTUL, MexAy HayasbHOW adypeKkTuBHOCTb0 yacTtuy (EO)
cpeabl NPobbl 1 yCNOBHON 3 heKTUBHOCTLIO (06pasybl cpeabl) (CM. NpuioxeHue A);

ANSI| — AMepuKaHCKUii HauMOHabHbI MHCTUTYT CTaH4apTOB;

ASHRAE — AmMepukaHCKoe 06L,eCcTBO UHXEHEPOB MO OTONAEHUI, OXNAaXAEHUIO U KOHAMLMOHUPOBA-
HWI0 BO3AyXa,;

ASTM — AmepukaHCKOe 06W,EeCTBO UCMbITAHUI U MaTepunanos;

CAS — XMMWYECKNA HOMEP;

CEN — EBponeiicknii KOMUTET N0 cTaHAapTusauum;

DEHS (DiEthylHexylSebacate) — XuakocTb, ucnosablyemas gas nNoNyyYeHUss UCMnbITaTtesIbHOro a’3po30ns
DEHS;

EN — eBponeiicknii ctaHgapT;

EUROVENT — EBponeiickuii koMuTeT npousBogunTeneli obopyaoBaHusa gna obpaboTky Bolgyxa U XoO-
noavnebHOro o6opyaoBaHus;

ISO — MexagyHapoaHasa opraHmsaumna no ctaHgaptusaynu;

OPC — onTunyeckunii cyeTUYnK Yyactuy,.

5 O6bwme TpeboBaHUS

Cuctembl cTaTn4yeckoro unbTpa, Kak npaBuio, UCNOJb3YHT HECKONIbKO PAA0B rPpybbiX U TOHKUX (hunb-
TPYIOLMX 3NEMEHTOB A4/1A 3awWnTbl 060pya0oBaHMa. HacToAwmii ctaHgapT yctaHaBaneaeT MeTOAbl UCMbITaHWU
NPOU3BOANTENIbHOCTU OTAENbHbIX (PUNbTPYIOWMX 31eMeHToB. OH He BK/IOYaeT MeToAbl NPSIMOro U3MepPEeHUs
NPOU3BOAMTENILHOCTN BCEX CUCTEM, YCTAHOBJ/IEHHbIX MPW 3KCNyaTauuu, 3a UCKIIYEeHNeM Tex c/yyaes, Korga
OHVM MOTYT COOTBETCTBOBaTb KBa/IMUKALNOHHBIM KPUTEPUAM /15 TECTOBOW COOPKM.

6 WcnbiTaTenbHas ycTaHOBKa U o60pyaoBaHmne

6.1 YcnoBus ucnbiTaHU

BO3AyLHbIA UM HAPYXHbI/ BO34YyX MOXET OblTb MCMNO/Ib30BaH B KAYECTBE MCTOYHMKA UCNbITATENbHOIO
Bo3ayxa. B ucnbiTaHMAX OTHOCUTENIbHAA BJIAXHOCTb [0/KHa cocTasiATe OT 30 % go 70 %. Temnepartypa
BO34yxa AO0/HKHA HaxoauTbcs B gnanazoHe oT 10 °C go 38 °C. BbIX/10MHOI NOTOK MOXET BblMyCKaTbCA Ha
OTKPbITOM BO34yXe, B MOMELEHUN UM NOBTOPHO LUPKyInpoBaTb. TpeboBaHUa onpeneneHHoro nsmMmepuTenb-
HOro o60pyfoBaHNA MOTYT HanaraTb OfpaHWYEHUS Ha TeMNepaTypy UCNoMb3yeMOro Ans UCNbiTaHW Bo3gyxa.
dunbTpauMs NoToKa BbIX/IOMHbIX FA30B PeKOMeEHAYEeTCsA NpU HanMuMmM aspo3oss ANs UCMbITaHWiA, 3arpy3ku
nblAv UAM 3anaxa us PuabTpa.

6.2 McnblTaTenbHaa yctaHOBKa

WcnbiTaTenbHaa ycTaHoBKa (CM. PUCYHOK 1) COCTOUT M3 HECKONIbKMX CEKLMI NPAMOYrOJibHbIX KaHasoB
c TMnoBbiMM 610 x 610 mm (24 * 24 pwiima) HOMUHA/IbHBIMU BHYTPEHHMMU pa3MepamMu, 3a UCKIIYEHUEM
CeKLMK, B KOTOPOW yCcTaHoB/EH (hubTP. OTa YacTb MMeeT HOMUHAaJIbHble BHYTPEHHUE pa3Mepbl B MHTepBase
0T 616 (24,25) no 622 mm (24,50 aroiima). JnnHa aToi cekuun BO3AyX0BOAA A0/KHA ObiTb Kak MUHUMYM B 1,1
pasa 6onble ANUHbI PUAbTPA C MUHUMANbLHON ANNHON 1 M (CM. PUCYHKN 2—4). PUNbTP AO/KEH HAXO4UTb-
CA BHYTPMW CEKUUW N He [0/DKEH BbICTynaTb 3a rpaHuLbl 3TOr0 yyacTtka, BBEPX WM BHU3 MO TEYEHUIO MOTOoKa.
NcnbiTaTenbHbIl KaHan, BO3MOXHO, AO/KEeH UMeTb 6o/blive pasMepbl B TeX ciyvasx, Korga [O/KHbl ObiTb
NPOBepPEHbl 04YeHb 60/blUNE (OUNLTPLI UK BCTPOEHHbIN 3/1eMeHT uNbTPyloLWeit cuctemsl. B Taknx cnydasx
LONyCTUMbI Apyrne pasmepbl, eC/iM BbINOJIHEHbLI KBaNMdUKaLMOHHbIE NPOLEAYpPbl, ONUCAaHHbIE B pasfene 7.
Mpumep cneunanbHoro (6onbworo) nepexofa uabTpa NPUBEAEH Ha pucyHke 5.
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1— ceKkuusl BO3LyxXOBOAA WCMbITaTe/IbHOW YCTaHOBKY (BXOAHAsA MNJEHKA); 2 — CeKUUs KaHaa UCMbITaTeslbHON YCTaHOBKW; 3 — cnbTp

LN TECTUPOBaHNS; 4 — hUNbTP, NOANEXALUMIA UCTIBLITAHMIO; 5— KaHaslbHas YacTb UCTIbITATENbHOW YCTaHOBKY; 6— KaHaslbHasi YacTb c-

NbITaTeNIbHOM YCTaHOBKW; 7 — BbICOKO3(DMEKTMBHBIA nnbTp (He MeHee 99,97 % Ha 0,3 mkwm); 8 — Touka Bxoga Ansa vactuy, DEHS;

9 — nbinec6opHoe conno; 10— cmecuTenbHble oTBepcTys; 11— nepdhopupoBaHHas nnactvHa; 12 — rosioBka Aa otéopa npo6 BBEPX;
13— Hucxopsawasn Npo6ooT6opHas ronoska; 14 — okoHYaTeNbHbIN UILTP

PucyHok 1 — MpuHuMnuanbHas cxema ucnbiTaTesibHOl YCTaHOBKM

PucyHok 2 — Cekuysi BO3[lyXOBOAA, BK/KoUatolWas mibTp, NoAnexaluii ucrbitaHuio 4

HanopHble kpaHbl, huibTp
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PucyHok 4 — YyacTok BO3/lyXOBOZa, BK/IOYAIOLLWIA TecTUpyemblii (ounbTp (4) n anvHy covnbtpa L

1— cekumnst unbTpa

PucyHok 5 — Mpumep cekuymn omsbTpa ¢ Nepexofom Ast CneuyasibHOl KOHCTPYKUMKM donibTpa

B cnyuyae KpyroBbix KapTpuaxeii TecTtoBas ycTaHOBKa (YyCTaHOBKA (PUAbTPOB B UCMbITATENILHOM KaHase)
[O/KHA BblTb pacnosoXxeHa MakCMMasbHO 6/IM3K0 K peasibHbIM YC/0BUSIM. B c/lyyae 60MbLINX LUAUHAPOB
MOXeT 6bITb 40CTATOUYHOM MOHTaXHas niaacTuHa € AONOMHUTENbHLIM OTBEPCTUEM [/ BXOAa/BbiXxof4a BO34Y-
xa. B cnyvae uMnMHAPOB MeHbLIEro pa3mepa B KaHas MOXeT 6biTb BCTaB/IEH AOMNO/HUTENbHbII nepexos (cM.
pUCYHOK 6). 3TO, 0AHAKO, AO/MKHO 6GblTb NMPOAHANN3NPOBAHO OTAE/bHO A/ KaXAO0N KOHCTPYKUUM C y4eToMm

BO3MOXHOr0 adhpekTa CTPyu, KOTOPbIi MOXET MOBAUATL HA CKOPOCTb U KOHLEHTpauuto a3po3o/s B nonepeu-
HOM CEYEHWU WCNbITATENIbHOTO KaHana.

PucyHok 6 — Mprmepbl MOHTaXa KPYr/ioro KapTpuaxka B UCMbITATENIbHOM KaHasle

MaTepuan Bo34yxoBoAa 40/IKEH ObiTb 3/1EKTPONPOBOAHBIM U 3N1IEKTPUYECKM 3a3EMJIEHHBIM, UMETb rnag-
Kyt BHYTPEHHIOI MOBEPXHOCTb M ObITb AOCTATOYHO XECTKMM, YTOObI NogAepPXUBaTb ero gopmy npu paboyem
AaBneHun. HebonbwmMe YacTu UCNbITATENIbHOTO KaHasa MoryT 6biTb M3rOTOB/IEHbI U3 CTEKNA UMM aHANOTUYHO-
ro matepuana, 4tobbl Habnwgatb PuabTp U 060pyfoBaHMe. XXenaTtenbHO NpeaycMOTPEeTb OKHa, NMO3BO/AK-
LMe KOHTPONMpPOBATb NPOLLECC UCMbITAHWUIA.

BbicokoadphekTMBHbIE PUNLTPLI CAeayeT pa3mMellaTb nepef cekuuelr 7, B KOTOpPOW a’3po3onb ANa uc-
NbiTaHUA Ha 3PEKTUBHOCTL AUCNEPrUPYeTCA U CMeLUUBaeTCca ANA CO34aHMS OAHOPOAHOW KOHUEeHTpauun
Bbille MO NOTOKY OT hunbTpa.

OKoHYaTe bHbIN UIbLTP ANA U3MEPEHUS TpaBUMeETPUYecKoin achpdekTUBHOCTU AO0/MKEH 6biTb YCTAHOB-
NleH nocsie ucneiTaTesibHOro hunbTpa nepes U3MepuUTeIbHbLIM OTBEPCTUEM.

Cekuuns 2 BkIYaeT B BOCXogslleil cekyum oTeepcTue ansa cmewmBaHnsa 10, B LeHTpe KOTOpPOro pac-
MOJSIOXEHO BbINYCKHOE COMO0 ANA nbinec6opHuka. Hke no NOTOKy OT MNbl/Iey/IOBUTENSA pacnosioxXeHa nep-
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popupoBaHHaa nnacTuHa 77, npegHasHavyeHHas ANnA ob6ecneyeHWss PaBHOMEPHOro pacnpenesieHus Mbin.
B nocnepHen TpeTu AaHHOW CeKUMU BO3LYyXOBOAA HaxoAWUTCA BEPXHAS aspo3o0sibHas ronoska obpasua. Ans
UCMNbITAHN Ha 3arpysky NbiiM AaHHasi rofloBka Ans otéopa nNpob gomkHa ObiTb 3arayweHa unu yganeHa.

Bo n3bexaHne TypOYNEHTHOCTU OTBEpPCTUE ANA CMEeWMBaHUA U nepdopupoBaHHas naacTtuHa A0/DKHbI
ObiTb yAasieHbl BO BpPeMsl NOKasaHW nageHus gaBneHusi (HayasibHOrO M KOHEYHOro) u npoBepkn 3ahdPekTnB-
HOCTK YacTuy. Ans Toro 4tobbl n3bexarb cMCTeMaTUYECKOW OWN6KN, peKoMeHAyeTCs yaanuTb 3T NnpeameThbl
BO BpeMsi uaMepeHuii nepenaga gasneHns. OQHOPOLHOCTb CKOPOCTM BO34yXa M aspo30/isi B MU3BMEPUTENIbHOM
ceyeHun fo/MKHa cooTBeTcTBoBaTh 7.2 1 7.3.

Cexumna 5 MoxeT 6bITb UCNONb30BaHa Kak A9 uaMmepeHns adppekTMBHOCTH, Tak 1 415 3arpy3ky Nbiav u
CHabXeHa nocregHuMm UAbTPOM ANA UCNbITAHUSA Ha Harpy3ky U ¢ nocnegylouwein npobHoi rosoBkol ansa Te-
cTa achpekTMBHOCTU YacTul,. Cekynto 5 Takke MOXHO Ay61MpoBaThb, NO3BOMAA MCMNOMb30BaTh OA4HY YacTb AN
nposefeHus TecTta, a Apyryro — Ana tecta apdPekTuBHOCTM YacTuy,.

VcnbiTaTeNbHY0 YCTaHOBKY MOXHO 3KCMJlyaTupoBaTb B BO34YLWIHOM MOTOKE NM6B0 C OTpuLATEsbHbIM,
nnMbo C NoMOXUTENbHbIM AaBrieHneM. B cnyyae paboTbl € NOMOXMTENbHLIM AaB/ieHMEM (T. e. MpuU Hanmyum
BEHTUNATOpPA Nepef WCnbiTaTesibHONM YyCTaHOBKOI) B nabopaTopuio MOryT npocaymMBaTbCsA WUCMbITATe/bHbIN
aspo30/b 1 3arpyxaemas nblfib, B TO BPEMS KakK Npy OTpULAaTENIbHOM AaBMEHUU YacTulbl MOTYT nepeTekaTb B
TECTOBYI CUCTEMY W B/IMATb HA KOJIMYECTBO M3MEPEHHbIX YacTul,. OTU BO3MOXHbIE YTEeUKM BO3AyXa AOSKHbI
6bITb PpacnosioXeHbl 1 3anevyaTtaHbl nepej ncnbiTaHUAMU PUAbTpPA.

Pa3mepbl ucnbiTaTe/IbHON YyCTAHOBKN U MOJIOXEHWE HAMOPHbIX KPpaHOB Noka3aHbl Ha pucyHke 3. Ha pu-
CYHKe 2 nokasaHbl OTBOAbl AaB/ieHMs AN TeCTOBOro ob6bekta (PuabTp).

Mepenapg pasneHnsa ncnbiTyemoro ounbTpa A4OMKEH ObiTb U3MEPEH C MOMOLLLbIO CTATUYECKNX pese AaBs-
NIeHNs, Kak NokasaHo Ha pucyHke 2. HanpaBnswuwme AaB/EHUS OO/DKHbl OGbiTb NPeAyCMOTPEHbl B YeTbipex
Touykax no nepudgepun Bo3ayxoBoda M COEAUHEHbI BMECTE KOJIbLEBOWN NMHUEN.

BxogHas nneHka u OTHOCUTENIbHOE pPacnosioXeHue BbiCOKOI((EKTUBHbIX (PUABTPOB U a3p030/bHbIX
UHBEKLMIA ABNSAIOTCSA ANCKPELMOHHBIMU, & N3rM6 B HMKHER YyacTu KaHana — AOMNOJIHUTENIbHbIM, YTO NO3BOMISET
MCnonb3oBaTh Kak MpsAMOl kaHan, Tak n U-06pa3Hyl0 KOHuUrypauuio kaHana. 3a WUCK/IIOYEHUEM CamMoro us-
rmba, Bce pasmepbl U KOMMNOHEHTbl MAEHTUYHbI ANA NPAMbIX U U-06pa3Hbix KOHurypaunin. H/mKHAA No noToky
cMecuTeNnbHas neperopogka Ao/xHa ObiTb BK/IKOYEHA B KaHan nocsie usruba.

MpumevyaHune — Llenb cmecutenbHOW NEPEropoakn COCTOUT B TOM, YTOBbI BbINPaBUTL NOTOK 1 CMELLATb N1t060iA
a3p030/1b, PACMOSIOKEHHbIA HWXKE MO NOTOKY OT u3rnoéa.

JeTanu KOMNOHEHTOB MCNbITaTENbHbIX BO3[yXOBOA0OB NPUBEAEHbI HA PUCYHKe 7.
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1— cmecuTenbHOe 0TBEPCTUE; 2 — nepdiopupoBaHHas naacTuHa gnameTpom (152 + 2) MM 1 oTKpbITas nnowadb 40 %; 3 — HanopHbIii
KpaH; 4 — nepexoHblii kaHas1 (TecToBbIV hNbTP MeHee, YeM KaHaul); 5— nepexofHblil kaHan (TeCToBbI unbTp 6onee, Yem KaHan)

PucyHok 7 — [eTtann KOMNOHEHTOB UCMbITaTeNIbHbIX BO34YXOBOLOB

6.3 WcnbiTaHMe aspo3onein DEHS

VMcnbiTaTenbHbIl @a3p0o30/b AO/KEH COCTOATH M3 HepasbaBneHHoro DEHS wnn gpyrux asposoneii B co-
oTBeTcTBUM C 8.2. NcnbiTaTenbHbllii asapo3onb DEHS (DiEthylHexylSebacate), npon3BoanmMblii a3p030/bHbIM
reHepatopom conna Laskin, noBCeEMeCTHO MCMNONb3YT NPY TECTUPOBAHUU BblCOKOIM(PEKTUBHBIX (PUNLTPOB.
A3p030/1b NMPaKkTUYeCKn He 3apsxaeTcs, YTo O3HayaeT, yTo AO0NOoJSHUTeNIbHaA obpaboTka aspo3onem (Hanpu-
Mep, HeWTpanu3auns pagnoakTUBHbIMU UCTOYHWKAMW, reHepaTopbl 3/1EKTPOCTATUYECKUX 3apsA0B U T. 4.) He
ponyckaeTtcs.

Ha pucyHke 8 npusefeH NpuMep CUCTEMbI reHepupoBaHna aspo3ond. OHa COCTOUT U3 HEBObLLIOrO
KoHTeliHepa c xuakocteto DEHS un conna Laskin. Aapo3onb o6pasyeTcsa nyTem nogayn cCXaToro Bo3gyxa
6e3 yacTtuy vepes conso Laskin. 3atem pacnbineHHble Kanaum HenocpeacTBEHHO BBOAAT B UCNbITATE/b-
HYl0 yCTaHOBKY. [laB/ieHne n pacxop BO3fyxa BHYTPU coMia BapbuUpPyT COrNacHo UCnbiTaTe/lbHOMY NOTO-
Ky n TpebyemMoi KOHLueHTpauuu aspo3ons. Ana ucneiTaTenibHoro notoka 0,944 m3/c paBneHne coctaBnsieT
okono 17 klMa, 4To cooTBETCTBYET BO34YLWHOMY NoToKy okosio 0,39 agm3/c (1,4 m3/u), npoxoaawemy yepes
conJo.

MOXHO MCnonb30BaTb APYroil reHepaTop, CNOCOOHbLIA NpPoAyUMpoOBaTb Kanau B [OCTATOYHbIX KOHLEH-
Tpauuax B gnanasoHe pasmepos ot 0,3 go 3,0 Mkm.

Mepen npoBeAeHWEM UCMbITaAHWI cnefyeT OTperynmpoBaTb KOHLEHTPaUuW B BEPXHEM TevyeHuu A0 [0-
CTVXKEHNA CTALMOHAPHOro COCTOAHUSA U KOHLEHTpaLU0 HUXE YPOBHA CYeTUYMKa YacTull,.
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1— 6e3 yactuy (gaenenue okosio 17 kMa); 2 — a3po30/b 415 uchbitaHus; 3 — conna Laskin; 4 — a3po3osb 41 ucnbitaHusa (Hanpu-

mep, DEHS); 5 — ueTblpe oTBepcTus AnameTpom 1,0 Mm Ha 90° Apyr OT Apyra c BEPXHUM Kpaem OTBEPCTUIA U KacaHWeM HWKHER yacTu
BOPOTHWKa; 6 — yeTblpe 0TBEPCTUA AnameTpoM 2,0 MM psafoM € Tpy6Oi B COOTBETCTBUM C pagnasibHbIMU OTBEPCTUAMM

PucyHok 8 — Cucrtema reHepaunm asposonsa DEHS
6.4 Cuctema oTtb6opa Npo6 aspososnei

Ha pucyHke 9 npuBefeH npuMep CUCTEMbl oT6opa Npo6 aspo3osneii. [Be NUHUU OTGOpa OAMHAKOBOIA
O/TNHbI U 9KBMBANIEHTHOW reomeTpun (M3rnbbl 1 NpsMble ANWNHBbI) COEAUHAIOT BEPXHIOK U HMKHIOKW NpP0o600T-
GOpHblE TONOBKM CO CYETUMKOM 4YacTul,. Mpo6ooT60opHbIEe TPYOKM A0/MKHbI GbiTb 3/1EKTPUUYECKM NPOBOASILLMMHN

UM UMEeTb BbICOKYH AMN3/TIEKTPUYECKYHO MOCTOSIHHYH. Tpy6a A0/hKHA MMETb [MaAKytd BHYTPEHHIO NOBepX-
HocTb (cTanb, Tygon* U T 4.).

1— dmnbTp; 2 — BbICOKO3I(AEKTUBHDBIA hULTP (YCTLIN BO3A4yX); 3 — KanaH (BBEpX MO TeYEHWI0); 4 — KianaH, YUCTbIA BO3A4yX;
5 — knanaH (BHM3 MO TEYEHUI); 6 — KOMMbIOTEP; 7 — CYETYUMK YacTul, 8 — Hacoc

PrcyHok 9 — MpuHumnuanbHas cxema cuctembl 0T6opa Npob aspososneit

* Tygon SiBNSETCS NPUMEPOM nogxoaswux NPOAYKTOB, AOCTYMHbIX HA KOMMeEPYecKoi ocHoBe. 3Ta uHopmaums
npegocTasnseTcs A1a yaobcTsa nosb3osaresieli HaCTOALLEro cTaHjapTa U He SIBNSIETCA NOATBEPXAEHNEM CO CTOPOHbI
MCO KayecTBa 3TUX NPOAYKTOB.
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Mpo600TOOPHMKN [OMKHBI UMETb OCTPbLIM Kpal, CyXallWuninca K Hapy>XHOMY guameTpy. 30HAbl pac-
NMOMIOXEHbI B LEHTPE U3MEPUTENbHbLIX CeKUuWUii BBEPX U BHM3. 30HbI A4Ns oT6opa npob AO/IXKHbI ObiThb pac-
NONOXeHbl B LEHTpe C BXOAHbIM HaKOHEYHUKOM, obpaleHHbIM K BXOA4Yy YCTaHOBKW nNapasijie/ibHO BO3-
AYyWHOMY noToky. [Mpo600T60OpHbIE 30HAbI AO/DKHbI ObITb CKOHCTPYMPOBaHbI TakMM 06pa3om, 4TOO6bI
OHW BblAEPXUBANN W30KMHETUYecknin otbéop B npegenax 10 % npu ucnbiTaTeNIbHON CKOPOCTM MNOTOKa
0,944 m3/c. 30HAbI MOTYT 6bITb UCMO/b30BaHbl A/19 BCEX UCNbITATeNbHbIX BO3AYLWHbLIX NOTOKOB (0T 0,25 Ao
1,67 m3/c).

Tpy O4HOCTOPOHHUX KNanaHa No3BONAIT 0TOMpPaTb a3po30/b BBEPX WM BHU3 MO TEYEHMIO NOTOKa OT Te-
cTupyemoro unabTpa unn nmeTb «NyCcTOoe» BcacbiBaHME Yepe3 BbICOKO3I( (P EKTUBHbLIA uUAbTp. DTK KnanaHsbl
LOJ/DKHBI UMETb NPSAMOJSIMHENHYI0 KOHCTPYKLMIO. V3-3a BO3MOXHbIX NOTEpb YacTul n3 cuctembl otbopa npob
nepBoe M3MeEpPEHUe Nocsie NepeknuyYeHns KknanaHa cregyet UrHopuposaTs.

CKOpOCTb MOTOKa MOXET NoAAEepXUBaTbCSA HACOCOM B CHETUYMKE B C/lydae cUYeTyuKa 4acTul, C BbICOKOM
CKOpOCTbIO NoToka (Hanpumep, 0,47 « 1CI3 m3/c) nan BcnoMoratesibHbIM HAacOCOM B C/llyyae CYeTyMKa C MeHb-
UMM CKOPOCTM NOTOKa Mpoobbl.

3aTeM NuMHKMA OT kKnanaHoB (40 Hacoca) AOo/HKHA ObiTb CHabXeHa WM30KMHEeTUYeCKUM Npo60o0TOOpPHbLIM
CONMIOM, HENMOCPEACTBEHHO COEAMHEHHbIM C CHETUMKOM YacTul, ANA AOCTUKEHUSA U3OKUHETUYECKUX YCNOBUIA
c gonyckom *10 %.

B ucnbiTatesibHOM KaHane, IMHUAX TpaHCNOPTMPOBAHUA a3po30/a U cHeTyuKe 4acTul, NPoMCxXoasT no-
Tepu yactuy. MuHUMMU3aunsa noTepb YacTul, ABASETCA XenaTeNbHOoM, Tak Kak MeHbllee KO/IM4ecTBO NoAcUM-
TaHHbIX YacTuy 6yaeT o3HauyaTb 6GOMblINE CTAaTUCTUYECKME OWMOKM W, CriefoBaTesIbHO, MEHEee TOYHble pe-
3ynbTatbl. BAnsaHve notepb YacTul, Ha pesynbTar CBeAEHO K MUHUMYMY, €C/iM NoTepu Ha Npo600TO6OpHUKE B
BOCXOAALLEM N HUCXOASALWEM MOTOKE MaKCMManbHO MPUGAKEHbI APYT K APYrY.

6.5 V3mepeHune pacxopga

M3mepeHune pacxofa AO/HKHO 6bITb NPOU3BEAEHO CTAHAAPTU30BAHHLIMU UM KannbpoBaHHbLIMU YCTPOWA-
cTBaMu 4718 M3MepeHusa pacxoga*. Npumepamun ABAAIOTCA AnadparMeHHble NaacTuHbl, conna, Tpybkn Beh-
Typu n T. g.

HeonpegeneHHOCTb N3MepPeHna He AoJ/KHa npesbiwartb 5 % oT U3MEPEeHHOro 3Ha4YeHna ¢ ypoBHeM fo-
cTtoBepHocTu 95 %.

6.6 CueTumk yacTuy,
MpumeyaHne — Cm. FOCT P NCO 21501-4 B ka4ecTBe CCbINKU.

[daHHbll cnocob TpebyeT MCNoONb30BaHUA cyeTyumka onTmyeckmx yactuy (OPC), mmerowero guana-
30H pa3MepoB YacTul no meHbwei mepe oT 0,3 o 3 MKM. D PEKTUBHOCTL CYeTa [0JIKHA COCTaBAATb
(50 £ 20) % AN KanMOGPOBOYHbLIX YaCTUL pasmMepoM, 6M3KMM K MUHMMaNbHO onpegensieMmomMmy pasmepy
(100 % 10) % gna kanMbBpPOBOYHbIX YacTul, KOTOpble B MosiTopa-gBa pasa 60/71ee YeM MUHUMalbHbIA 06-
HapyxusaeMblii pasMmep yacTuu. [nanasoH pasmepoB AO/DKeH ObiTb pasfesieH Ha He MeHee YeM NATb
KN1accoB, rpaHuubl KOTOPbLIX AOJ/IKHbI OblTb MPUGAN3NTENIBHO paBHOYAANIeHHbIMKU MO forapuMmnyeckoi
Wwkane.

KonnyectBo n3mMepeHuii pasmepa vacTuy, No3BoaAeT NOJIb30BATESNIO MOCTPOUTb KPUBYI 3P eKTUBHO-
CTU CPaBHEHUA C AaHHbIMM O pasMepax 4YacTul, OXBaTbiBalLWMMMK, NO MEHbLUER mMepe, AnanasoH pasmMepos
yacTtumy oT 0,3 0 3 MKM. 3aTeM MOXHO BblYNCINTb 3 EKTUBHOCTL (MyTEM MHTepnonsauuu no norapupmuye-
CKOMY rpadouky) ans nwb60oro 3agaHHOro reomeTpnyeckoro pasmepa vactuy, Hanpumep 0,4; 0,6; 0,8; 1,2; 1,8
n 2,6 MKM.

N3mepeHusa achhekTMBHOCTY TBEPAbIX YACTUL, MOTYT ObiTb CAeNaHbl C NOMOLbIO OAHON BbIGOPKM cyeT-
YymKa 4yacTuL nocnenoBaTesibHO N0 BOCXOAALWEMY Y HACXOASALWEMY NOTOKY UAN BbINOSIHEHbI C O4HOBPEMEHHOM
BbIGOPKOW ABYX CYETUMKOB YacTuy. B pasgene 7 npueBegeHa gononHutensHas u 6onee nogpobHaa nHdopma-
uns o kanubposke n pabote OPC, ucnonb3yemMbiX AN AaHHbIX UCMbITAHWA.

B Tabnuue 1 npueBefeH npumep TOro, Kakum 06pa3oM MOXeT ObiTb CMPOEKTUPOBAHA JINHUA C OL4HUM
CUETUYMKOM.

* Om. [4].
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Tabnuya 1— Mpumep AMHAN C OAHUM CHETUMKOM

Knacc MpaHVLbl KaHaa, MKM FeomeTpruecKuii CpeHnii AuamMeTp amanasoHa, MKV
1 0,30—0,54 0,40
2 0,54—0,66 0,60
3 0,66—1,00 0,81
4 1,00—1,45 1,20
5 1,45—2,23 1,80
6 2,23—3,00 2,59

6.7 O6opynoBaHue O/ U3MEPEHUs nepenaja AaBfeHus

M3mepeHuns nepenaja fasfieHUsa cnefyeT BbINOMHATL MexXAy ToYKamy U3MEPEeHUs, PacnosioXeHHbIMU
B CTEeHKe BO34yXOBOJa, Kak rnokasaHo Ha pucyHke 2. Kaxpaasa Touka U3MepeHus AOo/DKHA cofepXaTb yeTbipe
B3aMMOCBSA3aHHbIX CTaTMYeCKNX OTBETB/IEHUS, OA4MHAKOBO pacnpefesieHHbIX No nepudepnn NonepeyYHoro ce-
yeHUs KaHana.

Mcnonb3lyemoe obopynoBaHue An8 M3MEPEHUS AaB/IEHUA AO/HKHO N3MEPSATb Pa3HOCTb AaB/IEHUIA C TOY-
HOCTbt 2 lNa B gnanasoHe ot 0 go 70 MMa. MNpu npesbiweHnn fasneHns 70 Ma TOYHOCTb L0/IKHA COCTaB/IATh
+3 % OT M3MEePEHHOro 3HavyeHus.

6.8 lMbineynasnuBartesnb

Llenbto nbineynasnmeatensa sBASETCA nojada 3arpyxaemoil nblay Ha TecTupyemblii ounbTp C NOCTO-
AHHOW CKOPOCTbK B TeYEHMe UchbliTaTenbHoro nepunoga. O6uwasi KOHCTPYKUMS MNblNIey/IOBUTENS U €r0 KpUTU-
yeckue pasmepbl nNpuBefeHbl Ha pucyHkax 10 n 11. Jllo6oi nNbineynaBauBaTtesib MOXHO MCMNONb30BaTb, €CNK
OH JaeT TOT Xe pes3ysbTaT, YTO U ONUCAHHbIN NbINIEYN0BUTENb. YTON Mexay NbinecbopHo TpybKkoi u nbine-
c60opHbIM Xesnob6oM Ha pucyHke 11 coctaBnset 90°, HO MOXeT 6biTb MEHbLUE MNP NPUMEHEHUN HAa MpakTukKe.
OnpefeneHHyld Maccy nbinv, npeaBapuTeNnibHO B3BELUEHHYI, 3arpyXxalwT B /IOTOK ANA nojayn nblaecoca.
JloTok nepemMellaeTcs C OAUHAKOBOW CKOPOCTbI, W Mbllb NOAHUMAETCA /I0NACTHLIM KOJIECOM W NEpPeHoCcUTCA
B We/b NblIeCO0pHON TPyOKN 3xeKkTopa.

DXEKTOp pacceuBaeT Mblfib CKaTblM BO34YXOM W HanpaBfseT ero B WCNbiTaTe/IbHY0 YyCTaHOBKY 4yepes
TpybKy AN nogaun nbinn. Conao A/ BAPbICKMBAHUA MbIIN AO/KHO ObiTb PACMO/IOXKEHO Y BXOo4a B CEKUMIO 2
KaHana u 6bITb KON/IMHEAPHBLIM C LEHTpPanbHON NMHMENR KaHana.

O6paTHbI/i NOTOK BO34yXa 4Yepes3 NpPUeMHYl Tpyb6Ky OT MOJSIOXMTENbHOTO AaBNeHNs B KaHase AO0/DKEeH
6bITb NpefoTBpallLeH, korga (uaep He MCNO/b3YIoT.

13
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1— Tpybka Ana nogauv nbiav (Ha BXOAE B MCMbITATENbHbIA KaHau); 2 — TOHKOCTEeHHbI OLMHKOBaHHbIN TPy6onpoBos,; 3 — BbITa/IKU-

BaTe/lb BeHTypy; 4 — 3xekTop; 5 — cyxoil cxaTtblii Bo3ayX; 6 — nblnecb6opHas Tpybka (0,25 MM OT noazoHa AN1a nofjayv nbin); 7 —

nblsiesawmUTHoe Koneco aAnameTpom 88,9 MM (HapyxHbli pasmep), ganHoin 114,3 mm ¢ 60 3yb6amu, rnybuHon 5 mm; 8 — 3y6bsi B sionacT-
HOM Konece (60 3y6beB); 9 — nopfoH ANns nogaun nbinv; 10— mHdpakpacHas peduiektopHas namna 150 B

PucyHok 10 — Kputuueckne pasmepbl y3na nbliecoopHmKa

14
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c) BbItankmearesnb BeHTypu

JlonycTMble OTK/IOHEeHUSA:
- Ansa uenbix yncen: = 0,8 mv;
- C) BblTasiKuBatens BeHTtypu: + 0,03 Mm

PucyHok 11 — BbITasikmBaTesib, BbiTaskuBaTesib BeHTypy 1 nHcopmauust o nbiiecbopHuke

15
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Bce Tpy6ku, conna u T. 4., KOTOpble HaXOA4ATCSA B HEMNOCPEACTBEHHOM KOHTaKTe C Mbl/lbl0 BO Bpems pa-
60Tbl, JAO/MKHbI ObITb 3/1EKTPUYECKM NPOBOAALMMU U 3a3EMJIEHHBIMU. DTO HEOO6XOAMMO ANA MUHUMU3ALUN
norpewHocTeli M3MepeHnin, BbI3BaHHON MOSIB/IEHNEM 3/1EKTPOCTATUUYECKOro 3apsga nbliv BO Bpems paboThl
nblieynaenueatens.

CTeneHb Aucrnepcun nbliv OULEPOM 3aBUCUT OT XapakTepucTUK CXKaTtoro BO3gyxa, reomeTpum ysna
acnmpartopa 1 CKOpoCTW MOTOKa BO3Ayxa yepes acnupartop. Acnupatop BeHTypu nogsepraetcs M3HOCY M3-3a
BAINSIHWA acnMpaunoHHOi NblAn, U ero pasmep yBenuunBaeTcs B npoLecce mcnosb3oBaHusa. Ero pasmep He-
06X0AMMO NEePUOANYECKN KOHTPOSIMPOBATL A1 TOro, 4Tobbl y6e[uTbCs B TOM, YTO AONYCKU, NMOKa3aHHble Ha
pucyHke 11, BbiNosHEHbI. peanoyYTUTENbHO, YTOGLI MNblb Gbla rOMOreHM3MpoBaHa B LUeiikepe, NOAAEPXU-
Bajsiacb Npu 3afaHHOli TemnepaTtype M KOHTPOJIMPYEMOI OTHOCUTENbHOW BNAXHOCTH.

[JaBneHve Ha BO3[YLWHOW NMHUM [0 BbliTankuBaTesis BeHTypu, COOTBETCTBYHOLWEe NOTOKY BO3Ayxa
nelnec6opHoli Tpy6bl (6,8 « 1CIM3 + 0,24 « 10-3 m3/c), nepnoanyeckn N3MepsarT AN PUKCUPOBaAHUSA pas-
JINYHOTO CTaTUYEeCKOro gasBfeHun B kaHane. B 7.13 npuBegeHbl TpeboBaHUA K kBanudukauum nelieynas-
nuweartens.

6.9 [OentoTepHoe ob6opyaoBaHue

Mpn uncnbiTaHNAX BbICOKO3IPDEKTUBHBLIX uabTpoB (6osee 85 % npu pasmepe yacTtuy 0,4 MKM) MoO-
XeT notpeboBaTbCcA cuctema pasbasneHus Ana Toro, 4tobbl ns3bexarb OWKMOOK COBNAAEHUS NPU U3MEPEHUN
aspo30/15 BblilE N0 TeYeHno noToka. Heobxoaumbli KoadhuumeHT pasbasneHns onpegenseTca xapakrepu-
CTMKOI cyeTymka YyacTul U Heob6XO04MMOWN KOHLeHTpaumel notoka.

6.9.1 3kcnnyartayus

CucTtembl paszbaBneHUs ymMeHbllalT KOHLEeHTpauuio aspos30fs B ONpefesieHHON cTeneHu 3a cuyeT A0-
6aBneHns cBo0604HOr0 OT YacTuy rasa (kak npasuno, Bo3ayxa). [posegeHne pasbaBneHus nas COOTBETCTBY-
Iolero gnanasoHa pasMepoB 4acTul, He [OJ/IKHO 3aBUCETb OT pasmepa 4acTul, U AO/DKHO ObiTb nocrepfosa-
TeNbHbIM C TEYEHWEM BPEMEHM.

UncTbli BO3AYX MOXET OblTb MOJSIly4eH nyTem puabTpauuMm 4acTMUYHOro nNoToka aspo3ons. HedunbTpo-
BaHHYI0 YaCTb MOXHO nojasBaTb BAOJIb Kanunnisapa, najgeHue gas/ieHus Haf 3TUM Kanwuaisipom UCnosb3yeTtcs
ANnsa npoBepkn 06bEeMHOro pacxoga.

[pyroii BO3MOXHOCTbIO SAAB/ISIETCA BBEEHVe BHeLHero Bo3gyxa 6e3 yactuy, (Hanpumep, 13 JIMHUK CXa-
TOoro Bo3gyxa). HekoTopble cucTeMbl paboTaroT MO NPUHLUNY 3KeKTopa. YncTblii BO3AYLWHbIA NOTOK co3faeT
nepenag AaBfeHUA NPU CYXEHWU, KOTOPbI BCacbiBAeTCHA B a3apo30/b A8 pasbasnenuns. KoadduuneHT pas-
6aBNeHNsA 3TUX CUCTEM ONpefesieH UCKIHUUTENbHO reoMeTpueil HaCTPOWKM W, Kak NpaBusio, He MOXET ObiTb
M3MEHEH ONepaTopoMm.

C noMoLW b0 KackagHO CUCTEMbI C UCMOb30BAHNEM HECKOJIbKUX CUCTEM pa3baBrieHns BbICOKME KO-
huuneHTbl paszbasneHus (>1000) moryT 6bITb AOCTUTHYTbI C BbICOKON CTENEHbK TOYHOCTMU.

6.9.2 MuHMManbHble paboune napameTpbl

MUHMManbHbIMU paboynmMn napameTpamun ABNAKTCA:

- 06bEMHDbI pacxopf; HacTpaMBaeTCs Ha COOTBETCTBYHLWMNA N3MepUTenbHbI Npuobop;

- KoathpuumeHT pasbasneHus: ot 10 go 10 000 B 3aBUCMMOCTW OT Ha4asibHOM KOHLEHTpaLumM YyacTtuy u
MCnosib3yemMoro U3mMepuTesibHoro ycTponcTea,

- TOYHOCTb: 5 % 0T KoathpuymneHTa paszbaBneHus;

- CKOpOCTb HyneBoro cyeta: <10 yacTuu/MUH.

MpumeyaHme — CKOPOCTb OTCYETA HY/NS M3MEPSIOT C nomowpko cunbtpa H13 npu Bxoge B cuctemy
pasbaBneHus.

6.9.3 VICTOUYHUKM OWNBOK N NpeaesibHble OWNOKU

M3MeHnTb KO3 pULMeHT pa3baBNeHnss MOXET 3aCOpPeHne KanuaaspoB v conesl.

6.9.4 TexHuyeckoe 06CMyXMBaHUE U KOHTPONb

No6ble ycTaHOB/IEHHbIE hUNbTPLI B pasbaBnsouwem o6opygoBaHnn HEO6XOANMO 3aMEHATL Npu co6/110-
LEeHUV MHTepBanoB, yKasaHHbIX u3rotosutenemMm. Ecnn obHapyxeHo, 4To cuctema pasbaBfieHus reHepupyet
yacTuubl Npy MPOBEPKE C MOMOLLbI0 BO3ayxa 6e3 yacTul (NpoBepka Hy/neBOro otcyeTa), cuctema pasbasrie-
HUS fo/MKHa 6bITh ounweHa. KoadhdunumeHT pa3baBieHUs BpeMs OT BPEMEHMW MPOBEPSIOT, HANnpumep MnyTem
N3MepeHNs KOHUEHTpaLmMm YyacTul, Ha BXOAE U BbIXOAe Ha cTaaun pasbaBneHus.
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7 KBanudpukauusi ncnbltatesibHOM YyCTaHOBKU M YCTPOMCTBA

7.1 O6wure NONOXEHUSA

MepeyeHb KBaNNUKaLMOHHbIX Tpe60BaHUA M YacTOTbl 06CNYXMBaHMA yKasaHbl B 7.15, 7.16.

7.2 OAHOPOAHOCTb CKOPOCTU BO3AyxXa B UCNbITaTe/IbHOM KaHasne

OAHOPOAHOCTbL CKOPOCTU BO3A4yXa B UCMbITATENIbHOM KaHasne onpefenstoT NyTeM U3MepeHUs CKOpPOCTU
B Al€BATU TOUKAX, PACMNOMOXEHHbIX KaK Ha puUCyHKe 12 HenocpeACTBEHHO nepej y4acTkoOM TeCTOBOro ouib-
Tpa, Npyu OTCYTCTBMW TECTOBOTO hUIbTPA U CMECUTENIbHOTO YCTPONCcTBa. M3amepeHus go/mxHbl GbiITb NpoBefe-
Hbl NPpUGOPOM C norpewHocTbio +10 % c pa3peweHnem He meHee 0,05 wm/c.

M3mepeHusa cnepyet npoBoauTb npu ckopocTtu 0,25; 0,944 n 1,5 m3/c. Heobxogmmo cnegnTb 3a TeM,
4yTO6bl NPV U3MEPEHNN CKOPOCTEN HE MPOMCXOAMA0 3HAYMTENIbLHOTO HapYyLWEHUS BO3A4YLWHOIO nNotoka (OT npu-
6opa, onepatopa U T. 4.).

Ona kaxnoro namepeHus AO/MKHO ObITb YCTAHOB/IEHO BpeMs oT6opa He meHee 15 c. CpegHee u3 Tpex
U3MepPEeHnii fOMKHO ObiTb paccunTaHo ANA KaxXAoW n3 AeBATU TOYEK, a CPeAHEee U cTaHAapTHOE OTK/IOHEHWE
paccymTbiBalOT N0 3TUM AEBATU 3HAYEHUAM.

KoathpuumneHT Bapnaynm Cy paccuutbiBaloT No opmyre

CY = §/vmean> (1)

roe 8 — cTaHgapTHOE OTK/IOHEHWE MO AEeBATU ToukaM WM3MePEHWI;
ifoppean — cpefiHee 3HauYeHMe CKOpPOCTU MO AEBATW TOUKAM M3MEPEHUNA.
Mpn Kaxaon HacTpoiike BO3AyLlWHOro notoka Cy coctaBnsieT meHee 10 %.

7.3 OfHOPOAHOCTbL aspo3osieli B UCMbITATENILHOM KaHase

OpHopogHocTe aspo3ons DEHS B wncnbiTaTeNbHOM KaHane criegyeT onpeaenstb MNyTeEM W3MEpPEHWui,
NPOBEfEHHbIX B A€BATN TOUKAX HENOCPEACTBEHHO nepes uUAbTPOM (CM. pucyHok 12). CmelwnBarLee ycTpoii-
CTBO O0/IXHO ObITb yAaneHOo BO BPeEMS KBa/M(PUKALMOHHbIX UCMbITAHUA. VI3MepeHus MoryT 6biTb BbIMOTHEHbI
C MCNO/Ib30BaHMEM OAHOr0 30HAAa, KOTOPbIA MOXHO nepemew,atb. 30HA AO/HKEH UMETb Takyto Xe opMy, Kak
30H[, MCNO/Ib3YEeMbIA B UCNbITAHUAX HAa 3 (EKTUBHOCTL YacTul, U MMeTb COOTBETCTBYKLWMNI BXOAHOW Auna-
MeTp ANA NoNyvYeHUs M30KMHEeTU4Yeckoro otbopa npob B npegenax 10 % npu ckopocTtu 0,944 m3/c. OgHa n Ta
Xe npob6a 1 NoTok Npobbl AO/MKHbI ObITb UCNOMb30BaHbl B NOTOKAaX UCMbITATE/IbHbIX BO34YX0BOAOB NPU CKOPO-
ctn 0,25; 0,944 n 1,5 m3/c. JInHna otbopa npob fo/mKHA 6biITb KaK MOXHO KOpOYe A/ TOro, YTo6bl MUHUMU3N-
poBaTb noTepu Ha OTOGOP TOro Xe AMameTpa, UTO U B UCNbITAHUAX HA 3P PEKTUBHOCTbL YacTul,.

KoHLUeHTpayuntio aspo3o/si U3MePSAT C NOMOLLLIO CYeTUYMKa YacTul, COOTBETCTBYHOLWEro cneyugukanmu.
KonuuectBo yacTtuy, OTCUYMTbIBAEMbIX BO BCEX YKa3aHHbIX AnMana3oHax pasMepoB B O4HOM M3MepeHUu, 40J1XK-
HO 6bITb 60/1ee 500 ANst yMEHbLEeHN CTaTUCTUYECKON OLNOKMN.

610

4 5 6
i @) 0 (0]
7 8 9
0 0 (0]

PucyHok 12 — CkopocTb BO3AyXa 1 paBHOMEPHOCTb a3po30s1s: TOUKM oT6opa npob
L1151 U3MEPEHUST OAHOPOAHOCTU CKOPOCTM BO3AyXa U AMCMEpCUM aspo3oneit
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Mpo6bl 0TGMpaloT NocnefoBaTeNbHO B KaXA0W ToOUKe M3MepeHuii. STy npoueaypy NOBTOPSIOT HE MeHee
NATU pa3 B KaXA0M ToUYke naMepeHuii. Matb 3Ha4YeHWn ANa KaxXk4on TOUKM AO/DKHbI ObiTb YCpeAHEeHbl A1 BCEX
AnanasoHOB pa3MepoB cUYeTuMKa yYacTuy KoadpduumeHTa Bapraymm CVj, KOTOpbIi paccunTbiBaOT 4151 KaXA0-
ro guanasoHa pasmepoB / no gopmyne

CVj- S,/Cmean/> (2)

roe  8j— cTtaHpapTHoe OTK/IOHeHWe (Mo AeBSATW ToYkam U3MepeHUi) ana guanasoHa pasmepos /,
Cmean /— cpefHee 3HayeHue no AeBATU TOUKaM U3MepeHuii Ansa gvanasoHa pasmepos /;

CVj pomxeH 6bITb MeHee 15 % npu ckopoctu 0,25; 0,944 n 1,5 m3/c.

7.4 TOYHOCTb M3MEPEHMUI CUEeTUYMKA YacTul,

OonTtunyeckue cyeTunkn yactuy, OPC M3MepslT KOHLUEHTpauui 4acTul, U 3KBUBANEHTHbIA ONTUYECKUN
pasmep yacTuy. YKasaHHbliA pasMep 4YacTul B 3HAYMTE/NIbHON CTeneHun 3aBUCKT OT kannbposkn OPC.

Bo n3bexaHue a(p@dekToB, BbI3BAHHbLIX Pa3/INYHLIMU a3POANHAMMUNYECKUMU, ONTUYECKUMWU U I/TEKTPOH-
HbIMK cucTeMamu pasnuuHbix Tunos OPC, namepeHna kak BBepx, Tak U BHM3 MO NOTOKY OT punbTpa cnenyet
BbINOJ/IHATb OAHUM UNU ABYMSA UAEHTUYHLIMU UHCTPYMEHTaAMMW.

OPC ponxeH 6bITb OTKaIM6poBaH A0 NepBoHa4YasbHOro 3anycka CUCTeMbI, a 3aTeM Yyepes pasHble Mpo-
MEeXyTK/ BPEMEHU HE pexKe OAHOro pasa B rof U 40/MHKEeH UMeTb AENCTBUTENbHbLIN cepTudukaT KanmbpoBku. Ka-
nnéposky OPC fo/mKeH BbIMOMHATL €r0 U3roTOBUTENb WM aHanorMyHas ksanuduumMposaHHasa opraHmsaumsa B
COOTBETCTBUU C YCTAHOB/IEHHbLIMU CTaHAapTU30BaHHbIMKU npoueaypamu* (Hanpumep, FTOCT P NCO 21501—
21501-4) ¢ noauctuponom mukpocdepbl PSL B 04MHOYHON Aucnepcun C nokasaTenem npesomaeHus 1,59.
Kannbposka fonxHa 6biTb BbIMOMHEHA NO MeHblleli Mepe Ana Tpex kaHanoB OPC B guana3oHe M3MepeHwui
ot 0,3 go 3 MKMm.

CyLiLecTBEHHO ABAsSieTCA NPOBEPKA TOYHOCTU Ka/IMBPOBKM cyeTuyMKa 4YacTul, NpoBoAMMas Ha perynsap-
HOl OCHOBe, Hanpumep, B Hauyase Kaxpaoro AHA. 3Ta 6bicTpas npoBepka KaauMbpoBkM nomoraeTt oneparto-
py 06HapyXuTb MOTeHUMasabHble Npo6nemMbl M3MepeHuin fo 3anycka unbTpa. lNyTem co3gaHus aspo3ons
C M3BECTHbIMM pa3mepamun Mukpocdep u3 NonMcTMpona 1 NPoBEPKU 3TUX YacTul, KOTOpble NOABASATCA B
cooTBeTcTBYylOLWeEM(UX) knacce(ax) pasmepa OPC, nosb3oBatesib MOXET OGbICTPO NPOBEPUTb TOYHOCTb pas-
MepoB o6opyaoBaHua. OCo6eHHO BaXHbl MPOBEPKM C MUKpOCcdIepaMn U3 NOMUCTUPOIA HA HU3KUX U BbICOKUX
KOHLUax AnanasoHa pa3mMepoB yacTul,.

OT60p Npob Bo3gyxa OPC ponkeH 6biTb OTKaIM6poBaH B npegenax +5 % OT HOMUHA/IbHOTO BO3A4YLLHO-
ro notoka OPC npu co6nwoaeHnn oAHOW yCTaHOBMEHHON CTaHA4APTU30BaHHOWN npouenypbi**.

7.5 lNMpoBepKa HyNA cyHeTyMKa yacTul,

MokasaHMs cuyeTymMKka YyacTul, LO/KHblI O6blTb NPOBEPEHLI U MMETb MeHee 10 06LMX OTCYETOB B MUHYTY
B gnanasoHe pasmepoB oT 0,3 Ao 3 MKM npu paboTe C BbICOKO3(hPEKTUBHbIM PuabTPOM (60nee 99,95 %
yacTtuy 0,3 MKM), HENOCPEACTBEHHO MPUKPENNEHHbIM K BXOAHOMY OTBEpPCTUO NS oT6opa npob. MpoBepka
TaKxe BK/OYaeT B cebs cuctemy ot6opa npo6.

7.6 MpoBepKa cueTYMKa YacTul, — neperpyska

OPC MoOryT HejooueHUBaTb KOHUEHTpauuio 4YacTul B Cryvyae NpeBblleHUA npefena KOoHUueHTpauuwu.
MosTomy Heob6XxoA4MMO 3HaTb MNpefes KoHueHTpauuu ucnonedyemoro OPC. MakcumasnbHas KOHUeHTpauus
aspo30/4, Ucnosibdyemas B UCMNbITAHWUAX, AO/KHA 6blTb B JOCTATOUYHON CTENEHU HWXE 3TOro npegena, Tak 4to
NorpewHocTb NnoacyeTta, BO3HMKalOLWas B pe3ynbraTe COBNafeHWs, He npesblwaeT 5 % ownbkn B nogcuyete
yacTtuy. 3kcnnyaTtauma OPC Bbllwe cBOEro npefena KoHueHTpauuu 6yaeT npuBoLUTbL K TOMY, YTO pesyfbTarhbl
3 (PeKTUBHOCTM YacTul, ByayT 3aHMXKEHbI.

Ecnu KOHUeHTpauuilo Bblle MO NOTOKYy B MCMbITaTe/IbHOM KaHase He npefcTaBifeTcs BO3MOXHbIM
YMEHbLWNUTb, TO MOXHO MCMNOJIb30BaTb CUCTEMY pa3baB/ieHUs A1 CHWXKEHUA KOHLUeHTpauuy aspo3osia Huxe
npegena KoHueHTpauun OPC. 3aTem HeobxoauMmo (40 M Nocsie TOYKM) NPUHMMaTb BOCXOASLWME U OCTaB/IATb
HucxogsAwme obpasubl Yepes cucteMy pasbaBneHns C Lefblo yCTpaHeHns OWunb0K, BO3HUKAKOLWMNX M3-3a He-
onpefeneHHOCTU B 3Ha4YeHUn koadhduyneHta pasbaBnieHus.

_ Cw [518]
oM. [5].
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OpfHa 13 AByX crefyrownx npoueayp MOXeT 6biTb MCNOSIb30BaHa A8 onpefesieHns Toro, Ha kakue 3Ha-
YeHusa AaHHbIX BAMAIOT OWwWN6KN coBnageHus. MNpouenypa 2 ansetca 6onee HafeXHOW U3 npefcTaB/eHHbIX
BapMaHTOB U, cnefoBaTesibHO, ABNSAETCA peKoOMeHAyeMON npouenypoii.

Mpoueaypa 1. P PEKTUBHOCTb YACTUL, 3TASIOHHOTO PUIbTPa AO/DKHA ObiTb M3MEpeHa Mpu pas/InYHbIX
KoHueHTpaumnsax. Mpu koHueHTpayumn Bbiwe CL OPC 3thdhekTMBHOCTb HauyMHAET yMeHbllaTbCs, Kak npaBuno,
ana 6onee menkux vyactuy (<1,0 mkm).

Mpoueaypa 2. MIamepeHne KOHLEHTpauuy 4acTul, B BEPXHENA TOUYKE MO TEYEHUD LOJ/DKHO 6bITb M3Mepe-
Ho. locnie 3TOro KOHUEeHTpauus A0J/IKHA O6biTb paBHOMEPHO YMeHbLeHa unum pasbaBsieHa (3T0 MOXeT 6blTb
caoenaHo M3BECTHbIM WM HEWU3BECTHbIM (DAaKTOPOM) M MOBTOPEHO M3MEpPEHME pacnpefesieHUs KOHLEeHTpaLuum
yactuy. Ecnm dopma nocnepHeit KpuBoi pacnpefeneHns yacTtuy no pasmepam CMeleHa B CTOPOHY MEHb-
WNX YacTuL, 3TO ABHbIA MPU3HAK TOro, YTO NepBas KoHUeHTpauusa 6bina Bbiwe, yem CL OPC. Ecnu nssecteH
KO3P(PMUMEHT CHMXEHUSA KOHLUEHTpauun unm pasbaBneHus, 3ToT akTop AO/DKEH ObiTb HaliAeH B KaxAom
knacce pasmepoB OPC mexay ABYMS M3MEPEHUSIMU KOHLEHTpaLuu.

CHMXeHne KOHUeHTpauum MOXeT ObiTb AOCTUIHYTO 3a CYeT YMeHblUeHWS BbiXxoga reHeparopa aspo-
30n4. PasbaBneHue KOHUeHTpauuy MOXeT ObiTb LOCTUITHYTO C NOMOLLbID CUCTEMbl pa3baBrieHns B JIMHUK
ot6opa npo6 OPC.

7.7 WcnbiTaHne 100 %-HO adhdpeEKTUBHOCTM

Llenblo ucnbiTaHUn sIBNAETCA rapaHTUsi TOro, YTO UCNbITATeNbHbI KaHan U cuctema oT6opa npob cno-
co6Hbl obecneuyntb 100 %-Hoe m3mepeHue 3hPeKTUBHOCTMN YacTul,. McnbiTaHus cnegyeT NpoBOAUTbL C UC-
No/fb30BaHNEM BbICOKOI(PEKTUBHOIO (hunabTpa € MUHMMaNbHbIM Knaccom H13. MNpu 3TOM HE06xXxoAnMO
NPUMEHATb 06bIYHYIO NpoLeaypy ANA onpeaeneHns 3 PEKTUBHOCTM YacTul,. VcnbiTaHus NpoBOAST NPU CKO-
pPOCTU uCNbITaTeNbHOrO BO3A4ywWwHOro notoka 0,944 m3/c. A hekTUBHOCTL Ao/MKHA 6bITb 60nee 99,95 % anga
BCEX pa3MepoB yacTul,.

7.8 VcnbiTaHe 3O (PEKTUBHOCTM C HY/N1EBLIM MPOLEHTOM

McnbiTaHne 3P eKTUBHOCTM YacTul, C HY/1IEBbIM MPOLEHTOM SIBNSAETCS NPOBEPKOA TOYHOCTU BCel cu-
CTEMbl BO34YX0BOAOB, CUCTEMbI OT6Opa Mpo6, M3MEpPeHUs 1 co3faHus asapo3osieil. VicnbiTaHns cnegyeT npo-
BOAUTb KaK CTaHAapTHbIA TecT Ha 3 eKTMBHOCTb 4vacTuy, HO 6e3 yCTaHOBAEHHOr0 TEeCTOBOro uabTpa.
CKOpOCTb MCNbITaTe/IbHOIO BO34YLIHOTO NOTOKa AO/MKHa coctaBnate 0,944 m3/c. [lBa ucCnbITaHWUS [ODKHbI
NpoBOAMNTL B COOTBETCTBMM CO CTaHAApPTHOM Mpouedypoi UCMbITAHUA, a paccuynTaHHas HyneBas 3 dekTuB-
HOCTb A0J/IKHA COOTBETCTBOBATb C/IEAYIOLWMNM KPUTEPUAM:

- (0 £ 3) % gna pasmepoB 4YacTul, paBHbIX Uan meHee 1,0 MKM;

- (0+£7) % ana vyactuy, pasmepom 6onee 1,0 MKM.

Obuwee KONMYECTBO MOACHMTAHHbIX YacTUL, A48 KaXAO0ro pasmepa AO/MKHO 6bITb 6onee 500 ansa orpa-
HUYEHUS CTATUCTUYECKON MOrpeLlHoCT!.

7.9 Bpemsa OTK/IMKa reHepartopa a3po30/s

M3mepsitoT BPEMEHHOI MHTEpPBas AN KOHLUEHTpaUUM a3po30ss OT ypoBHS dhoHa [0 YPOBHSA cTaumnoHap-
HOro TecTa, 4To NO3BONSAET 06€CneUYnTb AOCTATOUYHbI NPOMEXYTOK BpeMeHu ANa cTabunusaumm KoHueHTpa-
UMM 40 npoBedeHns No6biX UCMbITAHWUNA.

3anyckalT reHepaTop a’spo30/1A ¥ 3anucbiBaldT BPEMEHHOW WHTepBana A4NA cTabuausauum KoHLEeHTpa-
LM B CTaBU/IbHOM COCTOSIHMW. NHTepBan BpeMeHU cnefyeT UCMNO/b30BaTb Kak MUHUMalbHOE BpeMa 3afepx-
KW nepes HavyasioM BbINMOSIHEHMA WUCMbITAHWA B COOTBETCTBUM C TPEOOBAHMAMK HaCTOSILWEro cTaHAapTa.

7.10 KoadhdhunuyneHT pasbaBneHus

KoaphuuyneHT pasbasneHns DR, paccunTeiBaloT cnegyrowmm ob6pasom:

pp _ “DiluterUpstream,/
'~ 3
”-\KDiIuterDownstream,/ )
roe /"DiiuterUpstream — KO/IMYECTBO 4YacTuly, B gvMana3oHe pa3mepoB / Bbille MO MOTOKY OT CMCTeMbl pa3bas-
neHus;
ADiiuterDownstream /| — KO/IM4ECTBO yacTtuy B AMnana3oHe pa3mMepoB / HWXe no MOTOKY OT CUCTEMDbI pa36aB-
neHns.

19



FOCT P 58499—2019

Onsa npoBepkn koathdunymeHta pasbaBrieHUss HEOH6XOAUMO MPOBEPUTbL Hy/lb CUCTEMbl C NMOMOLLbIO MU-
HUManbHoro dmnbTpa H13 (99,95 % npu MPPS). /llo6bie yCTaHOBAEHHbIE (hUbTPbl HEOH6XOAMMO 3aMEHSATb
C MHTepBasiamu, yKasaHHbIMWU n3rotosButTesnem. Ecnu obHapyxeHo, 4TO cucTema, npowejlas ucnbiTaHue ¢
MCMnonb30BaHNEM BO3fyxa 6e3 yacTuy, (Hy/ib-NpoBepKa), reHepupyeT YacTuubl, cuctemMa pasbaBneHus fosK-
Ha 6bITb ounuieHa. KoadhuumeHT pasbasneHnss DR Heo6xoaMMO BpeMs OT BPEMEHMW NMPOBEPSATb, HaNpumMep
nyTeM M3MEpeHUs KOHLEHTpauuum 4yacTuy Ha BXOAE U BbIXO4e Ha cTagun pasbaBneHus. 9TO MOXHO caenatb
npu 6051ee HU3KNX KOHLUEHTPaLMAX C TEMU XE cYeTUYMKaMy 4acTul,, KOTOpble MCMNOJ/Ib30Ba/INCh B TECTOBOW CU-
cTeme, W NpeanoyvYTUTEsNIbHO C APYTMM CYETYMKOM YacTuL, C BO3MOXHOCTbIO n3MepeHuns 60nee BbICOKUX KOH-
LeHTpaumini a3po3ossa 6e3 3HaUYMTEebHbIX OWNOOK COBNaAEeHNT B COOTBETCTBYHOLWEM AMana3oHe pasmMepos.

7.11 KoathpuymneHT Koppenaumm

KoathpuumeHT koppensaymm R HEO6XoaMMO MCNOMb30BaTh ANsi KOPPEKUMM I060ro CMeLleHns mexay
cuctemamu oT6opa nNpob BBEPX U BHM3. Ecnu TecT ¢ HyneBoli achpekTMBHOCTbIO He paboTaeT, HO Koppens-
LMOHHOE OTHOLWEeHME HaxoauTcsa B npegenax TpebosaHwuii 7.15, ANna NpoAo/HKEHUA UCMNbITaHUii Heob6xoanm
KoaphumumeHT koppenauyuun. Ecnn koachduymneHT 3o peKTUBHOCTM YacTul, He BbIXOAUT 3@ YCTAHOBJ/IEHHbIE
npeaensl, UCMbITaHNE He AOMycKaeTcs.

KoathcpuumeHT koppensumm R fomkeH 6blTb YCTAHOB/IEH U3 OTHOLIEHUSI C/IeA0BaHNS H4acTuL, NO NOTOKY
[0 BOCXOpsLero notoka 6e3 TeCTOBOrO yCTPOWCTBa, YCTAHOB/IEHHOrO B WUCMNbITATe/IbHOM KaHasne, W nepej
ncnbiTaHWEM BO3AYX00UMCTUTENSA. cnblTaHWe A0/MKHO GbiTb MPOBEAEHO MPU CKOPOCTWM BO3AYLIHOTO MOTOKa
TecToBOro gounbTpa. KoadphmumeHT koppenauum R paccuntbiBaloT no popmyne

R = Nd/Nu, (4)

roe Nd— konuuyectBo yacTuy nocse uabTPa,;
Nu— konuyecTBO yacTuy nepes punbLTPOM.

FeHepaTop yYacTuy AO/KEH 6biTb BK/OYEH, HO 6e3 MCMNo/b30BaHWA TeCTOBOro ycTpoilicTea. Bo Bpems
[aHHOro TecTa NPOMEXYTKM BPEMEHM 0TOOpa M BpEMEHW BOCXOAALLETNO U HUCXOAALLETO0 NOTOKA AO/KHbI ObiTb
O[MHaKOBbIMW. TecTUpyeMblii a3po30/ib AO/MKEH OblTb TakMM Xe, Kak U as3po30/b, KOTOPbIA AO/HKEH NpuMe-
HATbCA AN npoBepku unbTpoB DEHS. [nA aToro pacyeta MOXHO MCMNO/b30BaTh AaHHbIE UCMbITAHUA C Hy-
neBoin ahPEKTUBHOCTbLH. _

CpepgHee 3HauyeHue AlbIBepxHero notoka u cpegHee 3HayeHne Nd HWKHEro NnoToka paccuuTbiBalOT AN
KaX4oro KkaHana pasmepa yactuy, / no dpopmynam:

| Nu,i
- A 5)
X NI
Nd:|"nN- """ (6)

rae N — KONMuecTBO TOYEK.
KoathpmumeHT Koppensiymm R, paccumTbiBaloT 4711 KAXA0I0 KaHana pasmepa 4yacTtul / no copmyne

N d
Nu

R; @)

7.12 TlpoBepka NageHnsa gaBneHud

Bce o6opypoBaHune gnsa nokasaHuini nepenaga faBfieHUsA AO/HKHO COOTBETCTBOBaTb TpeboBaHusam 7.15.

[JaHHaa npoBepka A0/KHA NOATBEPAMTb, UTO YTeUykn B 060pyAoBaHUM ANA NoKasaHwuii nepenaja fas-
NeHWsa, NMHUM NPU6OPOB U T. 4. He OKa3biBaKT CYLLEeCTBEHHOIO BANSIHWUSA HA TOYHOCTb M3MEPEHUI BO34YLIHOIO
noToka unu nageHnsa gasneHuns. icnoitaHne MoXeT ObiTb NPOBELEHO C MOMOLLbIO Ka/IMBPOBaHHbIX YCTPONCTB
NN CUCTEMbI, ONMUCAHHOW HUXeE.

MNOTHO 3aKpennAT TOYKN NPOo6 AaB/ieHNUs B UCNbITaTelbHOM KaHane. OTCOeAUHAIOT U3MepUTESb nepe-
naga gassieHusa. HaxumaloT Ha TpybkM C MOCTOSIHHBIM OTpuuatenbHbiM gasneHnemM 5000 Ma. MpoBepstoT Bee
NHuUn otbopa Npob NpMBEAEHHbLIM Ha pUCyHKe 13 o6pa3oM. Hukakue M3MeEHEeHUA OaB/IEHUA He JoMycKalTcA.
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Mcnonb3yT o60pyaoBaHne ANa U3MEPEHUSA nepenaja AaBfeHUs ¢ MakCMMasbHO AONYCTUMbIM AaBrie-
HMEeM B COOTBETCTBMU CO cneundukaumein npubopa. MNpoueaypy cnepyet BbINOMHATL NOC/eA0BaTENIbHO Kak
Ha NOMOXMWTENbHbIX, TaK U Ha OTPULATENbHBLIX IMHUAX AaBneHus. TakuMm 06pas3om M3MeHeHue AaBfieHUs He
ponyckaercs.

B kauecTBe fonosiHeHNA MOXeT ObiTb MCNONb30BaHa nepdopupoBaHHas nnactuHa (Mnwm gpyras onop-
Has To4yka), uMetroLaa N3BeCTHble 3HaYeHNs nageHns gasneHunsa npu ckopoctm 0,5; 0,75; 0,944 n 1,5 m3/c, ansa
nepuognyeckmx NpoOBEPOK C NCMOJIb30BAHWEM CUCTEMbI U3MEPEHUSA Mepenaja AaB/ieHUs.

1— repmMeTnYHbIn BXOA; 2 — TECTOBOE YCTPOMCTBO

PucyHok 13 — McnbiTaHne MHUM AaBfEHNS

7.13 CKOpOCTb BO3AYLWHOIO NoToKa A1 NbljieynaBavBaTens
Llenbio 3TOro TecTa sIBASieTCS NpoBepKa MPaBU/IbHOCTU CKOPOCTM BO3AYLIHOrO NoToka A/s Mbljieynas-
nueartens.

AcnvpaTtop BeHTypu noasepraeTcs U3HOCY OT MbIIM U CXKATOro BO3Ayxa W, cnejoBatenibHO, 3acopseTcs.
MosTomMy BaXXHO MepMOANYECKM KOHTPONIMPOBATb CKOPOCTb BO3AYLWHOMO NOTOKa, NOCTynalLero ot nblaeynas-
nueatens. CKopocTb NOTOKa A0/KHa cocTaBnATb (6,8 ¢ 10~3 £ 0,24 « 10" 3) m3/c (cM. pucyHok 14).

1— nbineynoBuTesNb; 2 — MUHUMabHBIA 06beM 0,25 M3; 3 — BbICOKO3(DEKTUBHBIA OUILTP
(MMHMManbHbI knacc H13); 4 — pacxogomep; 5 — BEHTUNATOP; 6 — YCTPOWCTBO M3MEPEHMs nepenaja AaB/eHus
(andhbdhepeHuymanbHoe gaBneHvie JOMKHO BbITb PaBHO HY/HO)

PucyHok 14 — CKOpOCTb BO3AYLLUHOTO MOTOKa

21



FOCT P 58499—2019

7.14 TlMpoBepKa KOHTPONBbHOIO puabTpa

[na kaxporo vcnbiTaTeNlbHOT0 KaHasa Kak MUHUMYM TPU UAEHTUYHBIX 3TaNOHHbIX (UAbTPA LO/KHbI
noAAepXuBaTbCs UCNblITAaTENbHOM YCTAHOBKON WCKAOUYNTENIbHO AN NPOBEAEHUS NepBOHaYasibHOro McnbiTa-
HUS Ha 3PP EKTUBHOCTb YacTUL, B TeYeHne 2 Hej 1 He NoABepratbCcs 3arpyske nbiiblo. Tpy hunbTpa AOSKHbI
ObITb MOMEYEHbI KakK «MepPBUYHbIN», «BTOPUYHbIA» N «pe3epBHbIN». PUIbTP «NEepBUYHbIA» HEOOXOAMMO Mpo-
BEpPATb Kaxable ABe Hepd. PunbTpbl AO/KHbI 6biTb FOPUPOBAHHBIMU, KOMMAKTHLIMUW, UCNO/Mb3YOWNMK CTe-
KNAHHbIA hunbTpylowmnii Matepuasn. B xoge vcnbiTaHWiA AaHHbIA TN QUABTPYOLWNX 3N1EMEHTOB NPOAEMOH-
CTpUpoBan MWUHMMAsNbHOE OTKOHEHME B 3PPEKTUBHOCTM YacTUL, U NageHun AaBeHUS NpU NCNOb30BaHUM
B KA4YeCTBEe 3Ta/IOHHbIX (PUILTPOB B NabopaTopusx.

Ecnu 3HayeHuns agphpekTuBHOCTM hunbTpaymmn gnsa TBepAbIX YacTuly cMmewatoTca 6osee yem Ha 2 % gnsa
n60ro n3 KkaHanoB KannbpoBKM YacTul, TO JO/MKEH ObiTb NPOBEPEH «BTOPUYHBIN» unbTp. Ecnm «nepsuny-
HbI» N «BTOPUYHbIA» PUALTPbI NOKa3biBAT CABUITM 60ee 4eM Ha 2 % Ana Nboro 13 KaHanoB KasnbpoBKu
yacTul, CYETYMK YacTul, AO/DKEH ObITb MOBTOPHO OTKa/IMGpPOBAH WAW, €C/iM HEOOGXOAMMO, AO0/IKHO ObiTb Bbl-
NOJIHEHO Apyroe ob6cnyxmnBaHue cucteMbl (Hanpumep, YANCTble ANHUN NPO6LI), AN TOro YTO6bLI BOCCTAHOBUTL
3PP EKTUBHOCTb NCXOAHOTrO hubTpa MeHee 2 %. Pe3epBHbIl hubTp JOMXKEH ObITb MCNOMbL30BaH, €Cn Nep-
BUYHbIA MM BTOPUYHBIA QUIbTPbl CTAHOBATCSA HEMPUroAHbIMUK (HanpuMep, NOBPEXAEHbI).

M3mepeHHOe nageHne faBneHus yepes unbTp JOMKHO ObiTh B Npegenax 5 % wvav 5 MNa B 3aBUCUMOCTU OT
TOro, YTO ABMSIETCA CaMbiM BbICOKMM 3HAYEHWEM, paBHbIM OMOPHOMY 3HauyeHuo. Ecnv nageHne gaBneHUst OTK/IO-
HseTcs 60nee yem Ha 5 %, He06X0A4MMO BbINOMHUTL TEXHUYECKOE 06CNYyXUBaAHME CUCTEMbI, A1 TOro 4tobbl BOC-
CTaHOBUTH MafeHne AaBneHns B npegenax 5 % OT KOHTPO/IbHOTO 3HavyeHus. MNMageHne AaB/ieHns Takke MOXHO npo-
BEPUTb MO CpaBHEHUIO C NepdhOpMpPOBaHHON NIACTUHON C 4ONYCTUMbIM NepenagomMm AaBieHus BMecTo dnnbTpa.

VMcnbiTaHWs 3TaNOHHbIX (QUIBTPOB AO/DKHbI NPOBOAUTL Npu ckopocTu 0,944 m3c, 1 ahdEeKTUBHOCTb
yacTtuy, atasioHHoro cdunbtpa 0,4 1 1 MKM AO/MKHA MMEeTb 3P PEKTUBHOCTb YacTuy npubansntenbHo 50 % un
90 % COOTBETCTBEHHO.

HenocpeACTBEHHO nocne KanmbpoBKU cYeTYMKa 4YacTul, NOBTOPSAIOT MPOBEPKY KaXAOro U3 3TaNOHHbIX
punbTpOB (MNM HOBOro Habopa PUNLTPOB), ANA TOro YTOObI YCTAHOBUTbL HOBble 3HAYeHUA 3PPEKTUBHOCTU
hunbTpauum 1 nepenaga faBrieHus.

Ecnv nepBuYHbIE UM BTOPUYHbIE 3HAYeHUs 3 hekTMBHOCTU YacTuy B hunbTpax casuratTcs 6onee
yeM Ha 2 % ANns N11060ro U3 KaHanoB KaIMGpPOBKM YaCTUL, M €CNN KaK BTOPUYHbINA, Tak U pe3epBHbIli UAbLTPbI
OTCYTCTBYIOT, NEPBUYHbIA NN BTOPUYHBIA (PUABTP AO/DKEH OblTb 3aMEHEH WAEHTUYHbIM (PUIBTPOM, NO3TOMY
npy yCNOBUM MX HANU4NA LO/MKEH 6biTb MCNO/b30BaH HOBbIN HAabOp MAEHTUYHbIX (PUABTPOB.

7.15 O606ueHne KBannmKkaynoHHbIX TpeboBaHM

CBogHble TpeboBaHMSA K KBanudgukaunum npuseeHsl B Tabnuuye 2.

Tabnunya 2— CBogHble TpeboBaHUA K KBaMgUkaumm

MapameTp Moppasgen TpeboBaHne

OJHOPOAHOCTL CKOPOCTU BO3AyXa 7.2 Cv (koathdouumeHT Bapmnaumm) <10 %

OAHOPOAHOCTL aspo3oneii 7.3 Cy (koathdmumeHT Bapunaumn) <15 %

TOYHOCTb M3MEpPEHUsT CHETUMKA YacTuL, 7.4 CornacHo [eicTByloleMy CePTUIMKATY KaSIMOGPOBKU
npoussoauTens

[MpoBepka cyeTymKa YacTul, — neperpyska 7.6 Meperpy3ka oTcyTCcTBYET

lMpoBepka Hyna cyeTymka YyacTuL, 7.5 < 10 oTCYeTOB B MUHYTY B AiMana3oHe pa3mepos ot 0,3
b0 3,0 Mkm

VcnbitaHne 100 %-Holi adhcheKTMBHOCTHM 7.7 > 99,95 %

VicnbiTaHne 3eKTUBHOCTM C  HYNEBbIM 7.8 Pa3mepbl < 1,0 Mkm: £3 %

NpPOLEeHTOM Pasmepbl > 1,0 Mkm: =7 %

KoachdpuupmeHT koppensauum 711 Pasmepbl > 0,3 go 1 mkm: +10 %
Pa3mepbl >01 1,0 go 3,0 mkm: £20 %

Bpemsa oTknvka reHeparopa aspo30/A 7.9 Kak nsmepeHo

CucTtema pasbaBneHusi 6.9, 7.10 TouHocTb 5 % B pasmepax <1,0 MKM
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OKOHYaHve Tabnmupl 2
MapameTp Moapasgen TpeboBaHue

Kannbposka maHoMeTpa 7.12 [vana3oH pa3mepos:
(ot 0 go 70 Ma) +2 Ma
> 70 Ma £ 3 % OT U3MEepEeHHOro 3HavyeHuns

[NpoBepka nageHnsa fasneHus 7.12 OTcyTCcTBME 0BHApYXMBAEMbIX yTeuek

CKOpOCTb BO3[YLUHOrO NOTOKa A7 Mbliiey- 7.13 (6,8- 10-3 + 0,24 m10-3) m3/c

nasnnearesna

MpoBepka KOHTPOSIbHOrO nbTPa 7.14 < 2 % wunsmepeHnss ahPEeKTUBHOCTN TBEPAbIX YacTuL,

(abconoTHOE 3HaYEHNE) B K&XXAOM KaHase

7.16 O6cnyxunBaHne obopyaoBaHns
B Tabnnue 3 onpegeneHa yactota 06CnyXmBaHus 060pyaoBaHus.
Tabnuya 3— YacTtota o6CnyxmBaHus

Mocne nobbIX N3MEHEHWIA,

DnemMeHT 06CTyXnBaHns Mogpasgen BExepgHeBHO ExemecsyHo 'u'iar)g'u'bl ExxerogHo  KOTOpble MOTYT U3MEHUTbL
A npeacrasneHne
VicnbiTaHue nbinbio
OAHOPOAHOCTL CKOPOCTU BO3- 7.2 X
ayxa
OpHOpPOAHOCTL aspo3osiei 7.3 X
VcnbitaHme 100 %-Holi adhchek- 7.7 X
TUBHOCTU
VicnbiTaHme athheKTUBHOCTY C 7.8 X X
Hy/1eBbIM MPOLEHTOM
[MpoBepka nageHns fasneHns 7.12 X X
MpubopocTpoeHne
CucTtema pasbasneHus 6.9, 7.10
Bpems oTknivka reHepartopa 7.9
asposons
Kannbposka maHoMeTpa 7.12 X X
TOYHOCTb M3MEPEHNA CHeTUMKA 74 Xa X X
yacTuy,
[NpoBepka cyeTymKa yacTuy, — 7.6 X
neperpyska
[poBepka HynsA cyeTynka 7.5 X X
yacTuy,
CKopocTb noToka Bo3gyxa Ans 7.13 X X
nblfeynasnmearens
[poBepka KOHTPO/IbHOr0 7.14 Kaxgble 2 X
dmnbTpa Hepq,
MpnmeyaHue — CrefyeT NPOBOAUTL PETY/IAPHYIO OYMCTKY BCEro 060pyA0BaHuA A1 NofdepXaHus npows-

BOAMTESIbHOCTU TECTOBOI CUCTEMbI.

a O6LUENPUHATO NPaKTUKOI ABNAETCS NPOBEPKA TOUHOCTW KasIMBPOBKM CUETUYMKA YacTuULL HA Pery/sipHoii ocHoBe,
Hanpumep B Hauasie KaX4oro AHs WX B HOBOM TecTe. 3Ta 6biCTpasi NpoBepKa KasIMGPOBKA NMOMOXET onepaTopy 06Ha-
PYXWUTb NOTeHUMasbHbIE MPOG/IEMbI M3MEPEHUs 40 3anycka TecTa ouabTpa. MyTem co3gaHust asposo/ist ¢ U3BECTHLIMM
pasmepaMu MUKpocep U3 NOMUCTMPONA 1 MPOBEPKM 3TUX YacTul, KOTopble MOSIB/AIOTCA B COOTBETCTBYHOLLEM Klacce
pasmepa OPC nosb3oBaTeslb MOXET GbICTPO NPOBEPUTH TOUHOCTb PasMepoB 060pyAoBaHus. OCOGEHHO BaXXHbI MPO-
BEPKM C MVKpPOCCIEPAMM U3 MOMIMCTMPOIA HA HU3KMX U BBICOKMX KOHL@X Ayana3oHa pasMepoB YacTul.
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8 TecToBble MaTepuasibl

8.1 lcnbiTaTesNibHbI BO34YX

B kauecTBe WCTOYHMKA WCMbITATENBHOIO BO3AyXa [AO/KEH ObiTb MCNOMb30BaH HapyXHbll BO3AyX. B
TecTax 3P eKTMBHOCTM BO3AYX (PUALTPYIOT C NMOMOLLbI0O BbICOKO3I((EKTUBHbLIX (DUALTPOB ANA MONyYeHus
NPo6HOro BO3Ayxa, CBOGOAHOrO OT (POHOBLIX YaCTUL,. YCNOBUS WUCNbITAHUIA [O/MKHbI COOTBETCTBOBaTb 6.1.
BbIX/10MHOM NOTOK MOXET BbINyCKaTbCA Ha OTKPbITOM BO3A4yXe, B MOMELLEHWM WU NOBTOPHO LMPKY/IMPOBATh.
dunbTpaumnsa NoToka BbIXMIOMHbIX FA30B PEKOMEHAYETCS NPWU HaAW4YMK UCMbITATEe/IbHOTO as3po30/s U 3arpyxa-
eMoli Nblnn.

CxaTbllii BO34yX AN1A NblnecbopHMKa AO/MKEH ObiTb CYyXUM, YNCTbIM U CBOOGOAHbLIM OT Machna.

8.2 McnblTaTenbHbI a3po30/b

Bce ounbTpbl fOMXKHBLI 6bITb NPOBEPEHbI HA 3(PPEKTUBHOCTbL YacTul, B OTHOWeHUn yactuy DEHS ot 0,3
00 3,0 MKM 1 415 rpaBMMeTpuYeckoin ahpekTUBHOCTN NPOTUB TOHKOWM Mbian MCO.

8.2.1 WcnblTaTeNnbHbIN a3po3osib DEHS

VMcnbiTaTenbHbll Xugkuii aaposonb DEHS, nonyveHHblit ¢ nomowbio conna Laskin, wupoko ncnonbay-
eTCsl NpY UCMbITAHMAX BbICOKOI((PeKTUBHbIX hunbTpoB. DEHS aHanornyeH DES Di (2-atunrekcun) Sebacate
nnn Bis (2-atunrekcun) Sebacate.

Asposonb DEHS cnepgyet ncnonb3oBaTb Hepa36aB/ieHHbIMU 1 He3apshkeHHbIMK (6e3 gobaBneHusa 3a-
psfa unu HeilnTpanusaumM) M BBOAWTb HENOCPEACTBEHHO B UCMbITaTe/IbHYH YCTaHOBKY. Pa3mepbl aspoau-
HaMWYeCKUX, TeOMEeTPUUYECKMX N CBETOBbIX paccenBaHuii 6/M3KM APYr K Apyry Npu M3MEpPEeHMn C NOMOLLbIO
ONTUYECKUX CYETYUKOB YacTuL,.

®opmyna DEHS/DES/DOS:

C26H50°4 0rCH3(CH2)3CH(C2H5)CH200C(CH2)8COOCH2CH(C2H5)(CH2)3CH3

CsoiicTtBa asposoneit DEHS:

- nnoTHocTb: 912 kr/m3 (57 pyHT/PYyT3I);

- Touyka nnaBneHus: 225 K;

- Touka kunenua: 529 K;

- ToYyKa BocnnameHeHus: > 473 K;

- faBneHue napos: 1,9 mkMa (1,9 m10 6 Ma) npu 273 K;

- nokasartenb npesnomnexHus: 1,450 npu gnuHe BoJsiHbl 600 HM;

- OuHamnyeckas BA3KOCTbL: oT 0,022 go 0,024 IMa, Homep CAS 122-62-3.

8.2.2 WcnbiTaTenbHbIi asapo3onb PAO

McnbiTaTenbHbli aspo3onb PAO (nonnanbgaoneguHbl, Homep CAS 68649-12-7), nNpou3BOAMMbIi
ycTpolicTBoM conna Laskin, Takke NpMMEHSOT A1 TECTUPOBAHNSA BbICOKO3((PEKTUBHbBIX (PUNBLTPOB U MOXET
6bITb MCNOMb30BaH B KayecTBe anbTepHaTuBbl DEHS* cornacHo TOCT P CO 14644-3, [9], [10].

8.3 3arpyska nbiim

M3meputenbHasa neinb MCO ucnonb3yetca A5 3arpy3km (OUAbTPOB B COOTBETCTBUM C METOAOM UCMbI-
TaHuii, npuBegeHHom B 9.5.

8.3.1 UyscTBuTeNnbHada nbinb NCO (A2)

3arpysoyHas nbl/ib «TOHKaA» onpefjesieHa u COCTOUMT B OCHOBHOM W3 YacTul, fUOKCUAE KPeMHUA*.

8.4 KoHeuHbIli unibTp

MocnepHunii hunbTp 3axBaTbiBaeT N06YI0 3arpy304HYI0 Mblflb, KOTOPAs MPOXOAMT Yepe3 MPOBEPEHHbIN
unbTp BO Bpemsa npouenypbl 3arpy3ku nbliv. KOHeYHbI (uabTp AO/DKEH UMETb MUHMMAasbHbIA KM A yacTtuy,
6onee 85 % no otHoweHuto DEHS-yacTuuam 0,34 MKM 1 He fo6aBNATbL UM TepaTb 6onee 11, Hanpumep B
pesynbTate M3MEHEHUA B/IAXHOCTU B TeYEHWe OAHOr0 Lukia MCMbITaHWUN.

* Cw. [11].
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9 [llpouenypa TecTpoBaHUA

B mMeToAe ncnbiTaHnini MCNONb3YIOT ABA adp0300a ANA N3IMEPEHMUA ABYX pa3HbIX 3HAYEHUN achPeKTUBHO-
CTM (YacTuyHasa n rpaBumeTpuyeckas aekTMBHOCTL). Mpn MeTode «3(PPEeKTUBHOCTL YacTUL» B KayecTsBe
ucnbiTaTesibHOro aspo3ona npumMmeHaT DEHS nan PAO v nonydaloT appekTUBHOCTb YacTul, B AnanasoHe oT
0,3 po 3,0 mkm. MeTopg «rpaBumeTpuyeckas ag@eKkTUMBHOCTb» UCMOJb3YIOT B KAYECTBE UCMbITATe/IbHOr0 aspo-
30/15 3arpy304HYI0 Mblb ¥ pa3HULY B Macce KOHe4yHoro chunbTpa nocsie Toro, Kak nogaBaemMas Mbllb Maccoi
50 r 3ageiicTBoBaHa AN pacuyeTa rpaBumeTpuyeckoin acppekTnBsHocTn. Bece chunbTpbl cnegyeT NpoBepsATh B
0VMHAKOBOM peXume; 04HAKO eC/in YCTaHOB/IEHO, YTO KOHKPETHbI (hunbTp UMeeT HU3KNIA KO hUMeHT ad-
PEeKTUBHOCTU (PUNbTPLI C HAYA/TBHOW 3 PEKTUBHOCTLIO YacTul <35 % npu pasmepe yacTtuy 0,4 MKM), TO npu
OKOHYaTEe/IbHOW NPOBEPKM MafeHus AaBeHns 3TOT MOXET 6biTb ncnbiTaH ao 375 Ma (1,5 goiima WG) BMecTo
625 Ma (2,5 groinmos WG). O630p npouenypbl TeCTUpoBaHus npuBegeH B Tabnuue 4.

Tab6nuuya 4— O630p npoLesypbl TECTUPOBAHUS

Wcnbita- OkoHuaTtesibHoe
[vana3oH pas- o KoHpuuwmo- 3arpyska nbinn B Aga artana
METOA ncnbiTaHnAa TE€/IbHbIV o ncnblTatesibHOE nageHue
MepoB a3p030/1b HMpOBaHue (nepBbliii war 50 ) nasnens, Ma (8 WG)
ShheKTNBHOCTb 0,3—3,0 mkm  DEHS Ja NCO (140 mr/m3) 625 (2,5)
TBEPAbIX YacTuy, (4,0 r/1000 chyT3) (gBa wWwara)
MpaBumeTpuyeckaa  A2* A2* Oa MCO (140 mr/m3) 375 (1,5)
3(phEKTUBHOCTb (4,0 r/1000 cpyT3) (oBa LWwara)

B naHHOM nogpasfesie yCTaHOB/IEHbI NpoLeaypbl nNocnefoBaTesibHOro otéopa v aHannsa AaHHbIX Ans
nocnenoBaTtesibHOW BbIGOPKM MO BOCXOASILLEMY MOTOKY C OAHMM CUYETYMKOM 4dacTuu. ANsS cucTtem ABOWHOro
cyeTuymKa 4acTul, C 04HOBPEMEHHOW BbIGOPKOW MO TEUEHUIO BHU3 MPUMEHSIOT Te Xe npoueaypbl. TpeboBaHus
K KAYecTBY AaHHbIX AN O4HO- U ABYXUUANHAPOBbLIX CYETHLIX CUCTEM WAEHTUYHbI.

9.1 MopagrotoBKa unbTpa 4719 UCNbITaHUA

®UNbTP A0/KEH 6GbiTb YCTAHOBMEH B COOTBETCTBMM C pPEKOMeHAauusasMu WU3roTOBUTENS W NpuBeaeH B
paBHOBECUE C UCMbITATE/IbHbIM BO3/YXOM, B3BELIEHHbIM A0 6nuxaiwero rpamma. YcTpoiicTBa, Tpebyoume
BHELIHUX NPUHAANEXHOCTeN, cneayeT 3KCMyaTUpoBaTbh BO BPEMS UCMbITAHWA C NPUHAAMIEXHOCTAMU, UMe-
IOWUMI XapaKkTEPUCTUKN, IKBUBANEHTHbIE TEM, KOTOPbIE UCMO/b3YIOT Ha NpakTuke. ®uUnbLTP, BKAOYAS CTaH-
LapTHYI0 MOHTaXHYI pamy, A0J/XeH 6biTb repmMeTU3MpoBaH B BO3[yXOBOAe TakuM 06pa3om, 4To6bl NpenoT-
BpaTUTb yTEUKy.

MprMevyaHne — ITOT METOA VCMbITAHWIA HE NPOBEPSIET MEXAHU3M YI/IOTHEHUS UIIBTPA.

FepMeTUUYHOCTb C/eayeT NPOBEPSITb BU3yasibHbIM KOHTPOJIEM, U BUAMUMbIE YTEUKM HE A0NycKaTCs.
Ecnu no kakoii-nn6o npuymHe pasmMepbl He MO3BOJISAT TeCTUpoBaTh (MUALTP B CTAHAAPTHBLIX YC/OBUSX
ncnbiTaHuii, gonyckaetca c6opka ABYX (PUNbLTPOB uam 6ofiee TOro Xe Tuna WauM mMoaenu, eciu B nony-
UeHHOM (hUNbTpPe He BO3HUKAET yTeuyek. Paboune ycnoBus Takoro BCrnomoraTesibHOro o6opygoBaHusa pe-
TMCTPUPYHOT.

9.2 VcxopoHoe nageHuve gasieHUdA

BeninunHy HavyanbHOro nageHusa faBneHus pPerncTtpupyroT Ha yposHe 50 %, 75 %, 100 % n 125 % ot
HOMMHAaNLHOrO pacxoga Bo3fyxa, ANs TOro 4tobbl YyCTAaHOBUTbL KPUBYK NajeHWUs OaBfieHUsa B 3aBUCUMOCTM
OT CKOpPOCTM BO3AYLWHOrO noTtoka. MoTOK BO3Ayxa coobuiaeTcs Kak U3MEpPEHHbIi B MeCTHbIX ycnoBuax. Ecnn
NIOTHOCTb BO3A4yXa He HaxoguTcs B gvanasoHe 1,16 n 1,24 kr/m3, TO NnokasaHuUs NageHus gaBAeHus LOSDKHbI
6bITb CKOPPEKTUPOBAHbI OTHOCUTEIbHO Bo3ayxa 1,20 kr/M3 (cM. npunoxeHne D), UTO COOTBETCTBYET cTaHAapT-
HbIM YC/NIOBUAM, CBSAI3aHHbIM C BO34yxoM: TemnepaTtypa 20 °C (68 °F), 6apomeTpuyeckoe gasneHue 101,3 kMa
N OTHOCUTE IbHAA BIaXHOCTb 50 %.

9.3 N3mepeHne apPeKTUBHOCTN NEPBUYUYHBIX HaCTUL,

HavanbHyt0 s eKTUBHOCTb YacTuL, HOBOrO «HeobpaboTaHHOro» unbLTpa crepyet NPoBepPsTb Npu Ho-
MWHaNbHOM NOTOKe BO3Adyxa. DY EeKTUBHOCTb N3MEepPAIT cornacHo 9.3.1.
Bce npoBepeHHble PUNLTPBI TakXe JO/KHbI ObliTb NPOTECTMPOBAaHbLI B COOTBETCTBUN C 9.4.
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9.3.1 McnbiTaHne adppeKTUBHOCTN YacTuy Ansa uabTpoB € HU3KUM U cpegHum KMA (6onee 85 %
npu pasmepe 4vactuy 0,4 MKM)

WcneiTaHne ¢ HyneBoli ath(hekTMBHOCTbIO B COOTBETCTBUM C 7.8 cnefyeT NPOBOAUTL €XeHEBHO WK [0
Hayana TecTupoBaHuS.

Ecnn T1ecT ah@EeKTUBHOCTM C Hy/IEBbIM MNPOLEHTOM He MPOXOAUT U OrpaHMYeHUss HaxofsaATcAa B
npegenax tpe6osaHuini 7.15, KoadypnunmeHT Koppenaunmn fonxeH ObiTb UCNONB30BaH A1 NPOLAO/DKEHUS
Tecta. Ecnm koadbduunmeHt achpdekTMBHOCTM YacTul, He BbIXOAUT 3a npejesbl, UCNbiTaHWEe He gonyc-
kaetcs.

A dekTuBHOCTL YacTuy E- aona 3agaHHoro guanasoHa pasMepoB yacTuy (Mexay AByMs guameTpamu
yacTuvl) paccuuTbiBalOT cneylowmmMm ob6pasom:

g =1 o ®)
NUIR/

rae Ndj — kKonuuecTBO yacTuy B AuanasoHe pa3mepoB / nocne unbTpa;
Nuj — KonmyecTBO YacTul B gManasoHe pasMepoB / nepeg puabTpoMm;

R, — koahhuLUMEHT Koppensauum B cooTBeTcTBUM € 7.11.

McxoaHble gaHHble 06 adhpekTMBHOCTM YacTuy EO B cpaBHeHUM c guameTpamu gumanasoHa pasmepos
OOJ/KHbI O6bITb NpefcTaB/ieHbl B BuAe Tabnuubl.

Takke MOXeT 6biTb cocTaBfieH rpaduk. Takoi rpaduk fO/MKEH MCNOb30BaTh OCb X B siorapudmumye-
CKOM macwTtabe, a ocb Yy — o1 0 % fo 100 %. AuameTp gnanasoHa pasMepoB UM cpefHuii gnameTp ¢ — 370
reomeTpuyeckoe cpefHee HUXHEro M BepxXHero rpaHnyHbIX AnamMeTpoB B Auana3oHe pa3mepos /, paccuuTbl-
Baemoe no copmyne

d/ = yjd, ™du , 9)

rae g — HWXKHSS rpaHMua guameTtpa B AgnanasoHe pasMepos;
du— BepxHsA rpaHuua gnameTtpa B gnanasoHe pasMepos.

Bbixoa reHepaTtopa as3po30/isi HacTpanBaeTCcs Ha co3faHue cTabunbHOW KOHLEeHTpauuu aspo3osisi B CO-
OTBETCTBUM C Tpe6OoBaHUSIMU YPOBHA coBnageHma OPC n Takum o6pa3om, 4Tobbl CKOPOCTb cYeTa B HUCXOAS-
LemM notoke 6blna AOCTATOYHOW ANS1 CTATUCTUYECKM AOCTOBEPHOrO pesysibTata B NPUEMIEMOM BPEMEHHOM
MacwTabe.

MN3mepeHne 3 PEeKTUBHOCTM YacTUL, NPOBOASAT C NOMOLL b NOC/IEA0BATENBHOCTM NO MeHbLUEl mepe 13
oTcyeToB He MeHee 20 c, NPOBOANMBIX MOC/eA0OBaTe/IbHO BBEPX UM BHM3 NO TeYEHUO uabTpPa U C NPOAYBKO
nepeg KaxablM OTCYETOM WAW C OAHUM MPOMEXYTOUYHbIM 06pPasLLOM BBEPX WM BHU3 MO TeuyeHUo 6e3 yyeTa
ANA cTabunmsaunm KOHUEeHTpauumn YacTul, B IMHUAX MepeHoca.

Livkn nogcueTta Ana AumanasoHa pasMepoB / fO/MKEH 6biTb aHaNOrMYHbIM NpuBefeHHOMY B Tabnuue 5.

Tab6nuya 5— Lukn nogcyeta Ans guanasoHa pasmepos /

Howmep 1 2 3 4 5 6 7 8 9 10 n 12 13

BBepx
no Teuye-
HUIO

AuX,i Nu,2, Ynsl AUA Nu,5,i Nu,6J Nuld,i

BHu3 no — Nd, L/ Nd,2J — Nd,3,i — NdA,i — Nd,5,i — N d,6,i
TeyeHuo

MepByl0 eAuHWYHYO 3 EKTUBHOCTL YacTuy E1 ans AnanasoHa pasmepoB / paccumTbiBaloT no op-
myne

E,=1 Naxi (10)

(NuXi + Wu,2,)R/ "’

roe Rj— koadhdpmumeHT Koppensuun ana guanasoHa pasmepos / cornacHo 7.11.
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B npouecce 13 n3MepeHunini nonyyeHbl WecTb eanHNYHbIX pedynbTaTtoB (Eljt ..., E6,). CpeaHiowo addek-
TMBHOCTb Ej paccuuTbiBaloT gns gnanasoHa pasmepos / no gpopmyne

_ B+, +- +E6i
6

Ei (11)

Takke JoNyCcKalTCA CUCTEMbI C ABOWHbIM CYHETYMKOM YacTWL, C O4HOBPEMEHHOI BbIGOPKOA BBEPX U BHU3
Mo TEYEHUIO MOTOoKa.

B aTom cnyyae 6yfeT paBHOe KOMIMUYECTBO AaHHbIX BBEPX W BHWU3 Mo TeyeHuto. ®opmyny (8) cnepyer umc-
nosib3oBaTb BMecTo chopmysbl (11). B aTom cnyvyae 13 namepeHuii He Tpebyetca (JIm7/) (cm. Tabnuuy 5), Tak
Kak N3MepeHns BBEPX U BHM3 MO TEYEHUIO MOTOKA pPaccyMTbIBAOT No popmyne

Nav (12)
(nn-X/
9.3.2 McnbiTaHne adppekKTUBHOCTU 4acTuy Ans (UIbTPOB BbICOKOW 3addekTuBHoCcTM (6onee

85 % npwn pasmepe dacTtuy 0,4 MKM)

Mpn TecTnpoBaHUn UIbLTPOB C BbICOKOIM HavyanbHON ahhekTMBHOCTLIO (60onee 85 % npu pasmepe ya-
ctuy 0,4 MKM) npouefypa aHanornyHa npveBefeHHol B 9.3.1, HO € ApyrMM NOAXOAOM AN nogcyeta cTaTUCTu-
KW, Npyu 3TOM UCNonb3yloT obopynoBaHne ansa pasbasneHus. [na Toro 4to6bl n3bexarb OWNOOK coBnageHns
B CYETUYMKE YacTuL, 1 NOJIyYUTb CTATUCTUYECKYIO JOCTOBEPHOCTb U3MEPEHNIA, TpebyeTCA BbiCOKas KOHLEHTpa-
una asposons. Mo cpaBHEHUIO CO cTaHA4apTHbIM (UNLTPOM C 6onee HM3KON 3 PEKTUBHOCTLIO NoTpebyeTcs
KOHUeHTpauusa aspo3onga npumepHo ot 10 go 1000 pa3 (B 3aBUCMMOCTM OT NPOU3BOAUTENLHOCTU CYeTyuKa
yacTuu).

Ana n3amepeHnsa u pacyeta ahHEKTUBHOCTM TBEPAbIX YacTul, C UCMONb3oBaHWeM obopyAoBaHuUA ANA
pasbasneHns c koadduumeHTom paszbasneHns DR cnegyeT Mcnonb3oBaTb HKe NPUBEAEHHYIO Npoueaypy.

WcnbiTaHvne ¢ Hy/1ieBoil ahPEKTUBHOCTLIO B COOTBETCTBUN C 7.8 C/liefyeT BbINOHATL eXefHEBHO WiN [0
Hayana TecTUpoBaHus.

MeTog naeHTU4eH meToady AN PUIbTPOB, NPOTECTUPOBAHHLIX A4 yacTuy DEHS B gnanasoHe pasme-
pos oT 0,3 go 3,0 mkm. Ecnn TecT achheKTMBHOCTY C HY/IEBLIM MPOLLEHTOM TEPNUT Heygauy U orpaHnyeHuns Ha-
X04ATCA B pamkax Tpe6oBaHuii 7.15, koppekunsa Koppensauumn 4omkHa 6biTb MCNONb30BaHa A/ NPOoAO/HKEHUA
TecTa. Ecnv adphpekTMBHOCTL BbLIXOAUT 3a Npefesibl, UCMbITAHNE He [0MyCcKaeTcs.

O hekTMBHOCTL YacTul E ana 3agaHHOro gnanasoHa pasmepoB yacTul, (Mexay ABYyMSA AnameTpamu
yacTuy) paccymTbiBaloT no popmyne

E=1 N (13)
DR u /

roe Nd — konnyecTBO 4YacTuy, B AManasoHe pa3MepoB / nocne punbTpa;
DR — koathununeHT pasbaBneHuns;

DR = 'red (14)

“oourted

Nu— KonMyecTBO YacTul B gnanasoHe pasMepoB «i» nepes MUNLTPOM.

HavyanbHble faHHble 06 3MMEKTUBHOCTM YacTul B 3aBUCMMOCTM OT pasmepa 4yacTul OO/DKHbl 6biTb
npeacTtaBnieHbl B TabnuuHoli dopme. Mpu Heob6xoaMMoOCTU MOXeT ObiTb Ao6aBneH rpaduk. Takoin rpadumk
[O/MKEeH MMeTb OCb X B florapudmmyeckom Mmacwrtabe, a oCb Y A0/HKHA OxBaTbiBaTb Auanas3oH ot 0 % go
100 %. AinameTp AnanasoHa pasmMepoB WU CpefHuii guameTp g — 3TO reoMeTpuyeckoe cpefHee HUXHEro u
BEPXHEro rpaHnyHbIX AMamMeTpoB B Auana3oHe pa3Mepos /, paccuntbiBaemoe no popmyne

dj = <jdt ™du , (15)

roe dj— HUXHUIA guameTp rpaHuubl B AMana3oHe pasMepos;
du— BepxHWil AnameTp rpaHuLbl B AMana3oHe pasMepos.

27



FOCT P 58499—2019

Bbixo[ reHepaTtopa aspo30/a HacTpauBaeTcsl AN CO3AAaHWUsi CTAOWMbHOW KOHLEHTpauuu aspo3ons B
COOTBETCTBMM C Tpe6GOBaHUSIMU YyPOBHA coBnageHnss OPC u Takum o6pa3om, 4ToGbl CKOPOCTb CYeTa B HUCXO-
AsiueM notoke 6bifia 4OCTATOYHON A1 CTATUCTUYECKM LOCTOBEPHOro pesysbrata B NpMeM/IeEMOM BPEMEHHOM
MaclwTabe. KoHUEeHTpauusa Bbille MO NOTOKY AOJ/IKHA OblTb pasbassieHa 40 NPUeM/IEMOi CTeneHu, NoaTomy
owwnbKa coBNafeHUs npu M3MepeHun Bbille Mo NOTOKy 6yAeT cooTBeTCTBOBaTL Tpe6oBaHMaM OPC. To4YHOCTb
KOHLEHTPaLMM YacTul, B HIKHEM TeyeHUn criefyeT oLeHUBaTb C UCMOMb30BaHWEM COOTBETCTBYlOLLEl cTaTu-
CTUKM mogcyeTa (cMm. pasgen 10 ans noacyeta CTaTUCTUKK).

N3MepeHne apheKTUBHOCTY YacTuL, BbIMOHSOT NO CEPUU, COCTOSILLE N3 He MeHee yeM 13 0TcyeToB,
B TeueHne He MeHee 20 ¢, NPOBOAMMbIX MOCMeA0BaTE/IbHO BBEPX M BHU3 MO TEUEHUIO (hUbTpa v C NPOAYBKOI
nepeg KaxgblM OTCUETOM WM C OAHWM MPOMEXYTOUYHbIM 06pa3LOM BBEpPX WM BHU3 MO TeuyeHuio 6e3 ydyeta
ANst cTabunmsauumn KoOHUEHTPaLUM YacTul, B NepefaToUHblX JIMHUSX.

Llvkn nogcueTa Aana AnanasoHa pasMepoB / GyaeT aHanorMYHbIM NpuBegeHHOMY B Tabnuue 6.

Tab6nunya 6— Lmkn nogcueta ans guanasoHa pasMmepos /

Homep 1 2 3 4 5 6 7 8 9 10 1 12 13
Bsepx no Ay - 4,2, - 4,3,/ - 4,4,/ - 4,5, - 4,6,/ - 4,7,
TeyeHunw
BHU3 no — — Nd,2,i — 47,3,/ - 41,4, - 41,5,/ - 41,6,/ —
TeyeHunw

MepByl0 eauHWYHYO 3 EKTUBHOCTL YacTuy E1, ons Ananas3oHa pasmepoB / paccuuTbiBaloT no dop-
myne

Ny v

pp (4,1,/+4,2,))

Eil=1 (16)

95 %-Hblii [OBEPUTENLHbIW MHTEPBAN A8 KO3(P(PULMEHTA NEPBUYHON efNHUYHOW 3(DHEKTUBHOCTN Ya-

CTULY ¢ : : AN AMana3oHa pa3mepoB i (TOYHOCTb 95 %) paccumTbiBaOT No chopmyne
Cq,
d-Ey - - Y 17)
DR. CLNuXi+ ¢1-Nu,2]
roe CLNd — konnuyecTBO 4yacTul, Bbllle BEpPXHEeil AoBepuUTeNnbHOW rpaHuubl AnanasoHa pasmepoB / unbTpa

HUXE MO MOTOKY;
CLNu — KOnM4ecTBO 4acTul, HUWXHe [OBEpUTENbHON rpaHuLbl AuanasoHa pa3mepoB / uibTpa Bbllle

no NnoTOoKy;
Cic 11 — MUHMManbHas cpegHas aekTUBHOCTb YacTul, (95 %-Hblli ypOBEHb JOCTOBEPHOCTH).
B npouecce 13 n3mepeHuit noayyeHbl wecTb pesynbtatoB (E1 E6/) n (CLE1/V.., CLEG6/) kak gnsa

cpegHero, Tak v 471 BEPXHEro ypoBHs goBepusi. CpeaHiol BenmunHy Yactuy E- paccunTbiBaloT 4151 YPOBHS
[OBEpUTeNIbHOro UHTepBana / no gopmyne

(Ey+... +E6/)
Ei=—  &-mmr

a TakkKe MWHUMasbHYH CpefHIl 3dPekTuBHOCTb 4Yactuy, (95 %-Hblii fOBepuTeNbHbIA uHTepBan) CLE/
(cm. 10.2) no chopmyne

CLELl/ +... + CLrE,,6,/, (19)

Takxe gonyckawTCA CUCTEMDbI CABOVIHbIM CYETYMKOM YacTuy C oagHOBPEMEHHbIM OT60pOM BBEPX N BHU3
Nno Te4eHNK NoToKa.
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B atom cnyuvae 6ygeT paBHOe KOMIMYECTBO AaHHbIX BBEPX W BHW3 MO TeyeHMo notoka. dopmyny (20)
cnepyeT ucnonb3oBatb BMecTo hopmynbl (16). Mpu aTom npoBegeHne 13 mamepeHuin He noTpebyetca Jin7/
(cm. Tabnuuy 6), Tak Kak U3MepPeHUss BBEPX W BHU3 MO TEYEHUIO BbINOJIHAIOT O4HOBPEMEHHO.

O (P eKTUBHOCTb (CUETUMKM C ABYMSA yacTuuamu) E1 paccuutbiBaloT no popmyne

Ny 20)
K v)-DR'
95 %-HblIli JOBEPUTE/bHBLIA NHTEPBA/ST paccyMTbiBalOT No hopmyne
O-NdXi
Clem (21)
DR-(CLWL;)

9.4 lVcnblTaHNe KOHAWLUNOHUPOBaHUA

OTaencHble HocuTenu (obpasubl), NAEHTUYHbIE cpeae B oUNbTPe, UCMNONb3yeMOM AN OCHOBHOMO WUC-
NbITAHUSA, [O/MKHbI 6bITb UCMbITAHbLI B COOTBETCTBUM C NPUIOXEHUEM A € UCnonb3oBaHneM aspo3ons DEHS B
Avana3oHe pa3mepoB oT 0,3 go 3,0 MKwMm.

9.5 3arpyska nbiam

9.5.1 MeToa ANs cpefHNX N BbICOKOI( (P EKTUBHbIX PUMLTPOB (HadasibHas 3P PeKTUBHOCTb Ya-
ctuy >35 % npu pasmepe yactuy 0,4 MKM)

dunbTpbl CO cCpefHeli AN BbICOKONM yAenbHOlM Maccoi (knacc 6osiee BbICOKOW NPOM3BOAUTENBHOCTH)
OO/MKHbI O6bITb MPOTECTUPOBAHbI B COOTBETCTBUN C HUXENEPEUYUCNEHHbIMU YCNOBUAMU:

- u3mMepeHune HavanbHoW apdpekTnBHocTn DEHS ot 0,3 go 3,0 mkm ans cunbtpa (9.3.1);

- N3MepeHMe yCcnoBHOI adhdekTnBHOCTU (CM. nMpunoxeHune A) ¢ aspososiem DEHS B gnanasone ot 0,3
4o 3,0 MKm ans cpegbl;

- [ABYXCTyneHuyaTas 3arpyska ¢ nomouwbto nbiaiv no A2* (140 mr/m3) 4O OKOHYATETbHOTO UCNbITATENBHOIO
nageHus paesnenus 625 Ma (2,5 gwoiima WG) B COOTBETCTBUM C NPOLLEAYPOI 3arpy3ku, npuBeaeHHol B 9.5.3
Ansa puneTpa;

- ucnbiTaHne apPeKTUBHOCTM vacTul asposona DEHS nocne kaxgoli ctaguu 3arpysky nblan corfiacHo
9.5.4 npna dunbTpa;

- onpepgeneHne rpaBuMeTpuyeckoin 3P eKTMBHOCTM B COOTBETCTBMW C NpoOLEeAypoli 3arpysku, npumse-
AeHHol B 9.5.3.

9.5.2 MeTo4 ANMA HU3KOI(EKTUBHbLIX (PUMLTPOB (HadasnbHad 3PPEKTUBHOCTb YacTul, MeHee
35 % npu pasamepe vacTtuy 0,4 MKM)

McnbiTaHne (hunbTPOB C HM3KOIM Ha4vanbHOW 3hPEKTUBHOCTLIO YacTuly (MeHee 35 % npu pasmepe ya-
ctuy, 0,4 MKM) LLO/KHO 6bITb NPpOBeAEHO B cooTBeTCTBMM € 9.5.1 cO cneayoWwMmMm N3MEHEHMEM: Nocne yCTaHoB-
KM OKOHYaTEeNbHOrO MCNbITaTeNbHOrO NajeHus gasneHus He Bbiwe 375 Ma (1,5 pwolima B WG) domnbTpbl AN
UCMbITAHNSA 40 KOHEYHOro MCNbITaTeNbHOIO NajeHus faeneHuns He Bbiwe 625 Ma (2,5 awoiima WG).

9.5.3 lMpouenypa 3arpysku

VMcnbiTaTeNbHas ycTaHOBKa A0/HKHA MMETb OKOHYaTe/ bHbIA nAbTP, KOTOPLI/ B3BELUMBAKT Nepes HavyasioM
ncnbiTaHus. VcnbiTaTenbHblii oUAbTP NOCTENEHHO 3arpyXxatT CTaH4apTU30BaHHO! NPOG6HOW Nbinbilo (Mbinb NCO).
MpupaweHns nbinu B3BewmsaoT 4o £0,1 r 1M noMewarT B Nbisiec6opHuK. MenkogucnepcHyto neiib MCO cnegyet
nogaeaTb B koHUeHTpauun 140 mr/m3 (4,0 /1000 ¢yT3) A0 Tex nop, noka He GyAeT AOCTUIHYTO OKOHYaTesibHOoe
nageHve gasneHus. MNocne s3anycka 3arpys3ku nblav nepepbiBbl B BO3AYLWHOM MOTOKE MOTYT U3MEHATL XapakTtepu-
CTUKM (PUNbTPa, Takme Kak nageHue gasneHusd. ocne Havyana 3arpysku Nbiav NOTOK BO3gyxa yepes OUAbTP He
[OJKeH npepbiBaTbCAa A0 TexX nop, noka npouegypa 3arpyskn He 6yaeT 3aBeplueHa, 3a MUCK/HYEHUEM Cllyyaes,
npefycMOTPEHHbIX B 3TOW npoueaype (Hanpumep, Ans namepeHus adpgekTMBHoCcTM npu macce nbiin 50 ). Mbinb
3arpyxatoT B Ba 3Tana HauymMHas ¢ npupaweHus noinav B 50 r 4na obecneyeHnus o4HOro nsmepeHns ahpPekTuBHoO-
CTU MeXAy UCXOOHbIM COCTOSAHUEM W MOJIHOCTbIO 3arpyXeHHbIM (huibTpoM. BTopoe nsmepeHue ahhekTUBHOCTU
cnepyeT NpoBOAWNTL MOC/Ae NepBOro atana neineynasnueaHns 50 r ToHkon nbiin MCO. Ha aTom aTane BbINOJIHAKOT
n3mMepeHune rpaBumeTpudeckon agpgpektusHoctn A50. 115 ouIbLTPOB cpefHeit 1 BbICOKON 3hDeKTUBHOCTM nepe-
naj AaBfeHUs pernctpupytot npu gasnedun 375 Ma (1,5 golima WG) ans cpaBHEHUS.

Cwm. [11].
29



FOCT P 58499—2019

Mpexae Yyem npekpaTuTb Nogayy MNblaK, OYMLLAOT OT MblIM NI0TOK Nodayn B NblsiecbopHy TpyoKYy, ANs
TOoro 4tobbl Mblb Nonasa B BO34yX0BoA. Bubpauwmsi npogosmkaetcsa B TedeHue 30 c. lMbiib, nogaBaemasi B
UAbTP, Takke MOXeT ObiTb OLEeHeHa MNyTeM B3BElIMBaHWSA OCTaBLIENCHA MbiIM B NojakwliemM YCTPOWMCTBeE.
Mpu ucnbiTaTeNbHOM BO34YLWHOM MOTOKE MOBTOPHO MoAalT MOGYH0 CUHTETUYECKY Mblilb B KaHan nepep
hUNbLTPOM C MOMOLLBIO CTPYM CXAaTOro BO3AyXxa, HanpaB/IEHHON HAKMOHHO OT TecTupyemoro cunbTpa. Nocne
JOCTVXKEHMA OKOHYATENbHOrO0 UCNbITATENbHOIO MajeHWs AaBfieHWs Mpekpalw,alT UcnbiTaHne n B3BelUBaOT
nocneaHuii unbTp (C TOYHOCTLIO MO MeHbLIEn mepe go 0,5 r) Ana onpeaeneHna Konmyectsa co6paHHON CUH-
TeTM4Yeckon nbinun. Jllobas nbiib, ocaxgaemas B KaHase mMexay duabTpoM U nocnegHum uabTPOM, A0/HKHA
ObITb CO6paHa TOHKOW LWeEeTKO U BKNOUYEHA B KOHEYHYH Maccy unbTpa.

YBennuYeHne KOHe4yHoli maccbl hunbTpa yKasbiBaeT Ha Maccy Nblau, npoweawyto TecT-punbTp. FpaBu-
MeTpuyeckyt agppektuBHocTb AS0 npu 3arpyske nbinm 50 r paccunTtbiBalOT No hopmysie

A50 =(1- V. mb50)-10°[%]" (22)
roe Tp50 — macca nbiin, KoTopasi npowna yepes punbTp (NMPUPOCT KOHEYHOW Macchl (UNbTpa U NbiN B
KaHane mMexay (UIbTPOM W NocsiefHUM (PUIbTPOM) nocsie 3arpysku nbiam 50 T;
T50 — macca nbin, nogaBaemoin Bo Bpemsi nepBoi 3arpysku noinm (50 r).

EmKocTb TecToBoli nbiim TDC A1s 0KOHYATeIbHOTO NajeHus AaBfeHWs paccuUuTbiBAKT Mo opmyne

TDC =1 obw, - /77,

roe /706w, — cymmapHas macca nblav, nogaBaemMol B unbTp A0 OKOHYaTe/bHOro nafjeHus AaBfieHus B uC-
NblITaAHUAX, T;
T — obuwaa macca nblau, npoweawas yepes nosiHbli TecT (KOHeYHoe ucnbiTaTesibHoe nageHue gas-
nexHus).

9.5.4 3 PeKTUBHOCTb MbINIEBOr0 PuabTpa

3arpyxeHHy adhheKTUBHOCTb ONpeaensatoT cneayowmm obpasom:

a) 3HayeHua 3 eKTMBHOCTU YacTuy cnegyeT perncTpupoBaTb nocne 3arpysku noinv MCO 50 r u no-
c/le TOro, Kak Nblfb 3arpysunna ucnblitatesibHblii UALTP 40 OKOHYATENbHOIO NajeHus AaBfeHus;

b) rpaBMMeTpuyeckme 3HavyeHus IPPEKTUBHOCTU cnefyeT pPerucTpupoBaTtb noc/e 3arpyskum nbliv He
6onee 50 r TECTOBbIM (PUNLTPOM.

Oco6eHHO nocsie Mbl/IEBbIX HArpy3oKk MOXeT MPOM30iMTU BbICBOOOXAEHME 4yacTuy (npocaymBaHue ya-
cTuu) 3a MAbTPOM, YTO ByAeT BNMATL Ha 3 DEKTUBHOCTb YacTul,. NS perynmpoBaHua aTo Mmurpauum nbiav
BO3AYLUHbI/i MOTOK Yepe3 yCTPOWCTBO cnedyeT nogaepxueaTb B TeyeHne 20 MUH nepeg mcnoitaHnem addex-
TUBHOCTM YacTuy. Meprof meHee 20 MUH AONYCTUM, €C/IN B KaXOM W3 AMana3oHOB pa3MepoB yacTul, nosy-
YeHO MOBTOPHOE yBennyeHne He 6onee 5 %.

Mpy NOBTOPHOM yBenuyeHun 6onee yem Ha 5 % n3MepeHue YyacTul, MOXeT ObiTb BbIMOIHEHO NOC/E pery-
NINPOBaHNA KOHLEHTpaLuu Bblille MO MOTOKY A0 60/1ee BbICOKOrO 3HAYEHUA O/11 YMEHbLUEHUS BAUSAHUA YacTul,
Ha nponve. B aTOM cnyyae B OT4eTe AO/HKHO ObITh yKas3aHOo, YTO KOHLEHTpauus Bbille Mo MOTOKY CKOPPEeKTUpPo-
BaHa A/19 BbiCBOOOXAEHUA yacTuy,. (BbicOKMe KOHLEeHTpaLun BBEpPX N0 NOTOKY YMeHbL AT 3Ty npobnemy.)

N3mepeHne adPeKTUBHOCTN TBEPAbIX YACTUL, OCYLLEeCTB/ISETCA aHalorMyHbIM 06pa3oM, ykasaHHbIM B
9.3.1 png HyneBoli 3ahheKTUBHOCTU YacTuy, cepueil Mo MeHblel mepe u3 13 orcyeToB MUHMMYM 20 ¢, npo-
BOAUMbBIX MOCMefoBaTe/ibHO BBEPX M BHU3 MO NMOTOKY OT TeCTUPYeMOoro dunbTpa.

10 PacueT HeonpeaeneHHoCTH pe3y/ibTaToB UCMbITaHWi

10.1 3SddeKTUBHOCTb YacTuy ANS duabTPOB cpeaHen a(hdeKTUBHOCTN (HadyasbHas
athbpekTnBHOCTL YacTul: 35 < E < 85 % npu pasmepe 4vactuy, 0,4 MKM)

HeonpeaeneHHOCTb B 3aBUCMMOCTU OT cpeaHeli adh(hekTUBHOCTU TBEPAbIX YacTul, Kak onpeaeneHo, co-
OTBETCTBYET [BYXCTOPOHHEMY [JO0BEPUTE/IbHOMY MHTEpBasy cpefHero 3HavyeHusa A8 yposHA gosepus 95 %.
O6pasel Bbile N0 NOTOKY He MeHee 500 yacTuy, A0/MKEH ObiTb YUTEH B OL,EHEHHbIX AMana3oHax pasMepoB He
6onee 5 MKM* 1 paccunTaH no cnegywowum opmynam:

E =U<=1<1=1+ U, (23)

* Cwm. [12].
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Ei= =E (24)
n=t > 25
- (25)
=N- 1, (26)
mE'W?2 (27)
H ~a
rae Ej — cpepHas apdpekTMBHOCTbL YacTul B AnanasoHe pasmepos f;
U — HeonpepeneHHoCTb;
E — pacuyeTHoe ogMHOYHOe 3HayeHue aPPeKTUBHOCTU YyacTul B amanaszoHe pasmepos / (ET1? E2, ...)
(cm. 9.3.1);
vV — 4ucno cteneHeli cBob6oabl;
f(i_a/2) — kBaHTUAb pacnpegeneHns CTblAeHTa B 3aBUCMMOCTM OT 4YMc/na cTeneHein ceBob6oabl v (cMm. Tab-
gy 7);
N — KONM4YecTBO pacyeTHbIX 3HAYEHU 3PhEeKTUBHOCTM OAMHOUHBLIX YacTuy, Ef,
8 — cTaHgapTHOe OTK/IOHEHMe.

HeonpeneneHHOCTb paccUnThbIBAKOT A/ KAXA0ro AManasoHa pasmepos /.

Tab6nunya 7— PacnpegenerHne CtbiogeHTa no [10]

HeonpeaeneHHoOCTb
06p|¢'<1|3'-'.b' Uucno cTeneHeli ceo6ogsl v =N - 1
. 3 1591
5 4 1,242
5 5 1,049
7 6 0,925
. ; 0,836

MpumeuyaHne — YposeHb gosepus 95 % (a = 0,05).

10.2 23dPeKTUBHOCTb YacTul, 418 BbICOKO3I( M EKTUBHbIX PUABTPOB (HavanbHas
3 heKTUBHOCTb YacTuy 6onee 85 % npu pasmepe vactuy 0,4 MKMm)

CyeTyuKk yacTul, NOABEPXEH CTATUCTUYECKUM W3MEHEHUSAM. YeM MeHblue KO/IMYeCTBO COObITUiA, KO-
TOpble MOACUYATLIBAIOT, TEM HWXEe YPOBEHb [0BEPUA. YPOBEHb [OCTOBEPHOCTU MOXHO OLEHWUTb C MOMOLLbLIO
pacnpegeneHusa lNyaccoHa. B Tabnuue 8 npuBegeHbl npegesnbl rpaHuLbl 4BYXCTOPOHHETO 4OBEPUTENIbHOTO
NMHTepBana ypoBHA fosepua 95 % An15 3afaHHOro KosnyecTsa COObITUIA C UCMONb30BAHUEM pacnpefesieHns
MyaccoHa. Takum o6pasom, ecnu nogcumtatb NATb YacTuy, B Tabnuue oTobpaxeHo, 4To 95 % NOBTOPHbLIX
U3MepeHnii 04HOTO 1 TOro Xe o6bekTa byayT HaxoguTbcsa mMexay 1,6 n 11,7. MNpu Manbix 3HAYEHUSAX FPaHuLbl
[OBEPUTE/IbHOTO MHTEPBasia HECUMMETPUYHbBI N0 Yncny HabnwaeHnin. Ana 600blWMX 3HAYEHWA pacnpegene-
Hue lMyaccoHa npubamxaeTca K CAMMETPUYHOMY HOPMasibHOMY pacnpegeneHunio. B aTux cnyyasax uHtepsan
c ypoBHeM poBepus 95 % JI95 Go MOXHO paccuuTaTb No popmyne

N195d0 = N/+~A361/172, (28)

roe N — Konm4yecTBO NOACUMTAHHbLIX YacTul.
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Tabnuuya 8— BepxHAs 1 HKHAS rpaHyLpbl JOBEPUTENBHOTO UHTEPBAasIa pacnpegeneHus MNyaccoHa Ana ymcen yacTuy,
C ypoBHem gosepus 95 %

KonnuecTso yacTtuy, HwKHASA rpaHmLa. JOBEPUTENLHOMO UHTEpBasia BepxHss rpaH1La [JOBEpPUTE/LHOTO MHTEPBAIA
0 0,0 3,7
1 0,1 5,6
2 0,2 7,2
3 0,6 8,8
4 1,0 10,2
5 1,6 11,7
6 2,2 131
8 3,4 15,8
10 47 18,4
14 7,7 23,5
18 10,7 28,4
20 12,2 30,8
25 16,2 36,8
30 20,2 42,8
35 24,4 48,7
40 28,6 54,5
45 32,8 60,2
50 37,1 65,9
55 41,4 71,6
60 45,8 77,2
65 50,2 82,9
70 54,6 88,4
75 59,0 94,0
80 63,4 99,6
85 67,9 105,1
90 72,4 110,6
95 76,9 116,1

100 81,4 1216

95 %-Hblli 4OBEPUTE/bHBIV MHTEpBaN ANA NepPBUYHOW I eKTUBHOCTH YacTuy, E-,; ana ananasoHa pas-
MepoB / (ToO4YHOCTb 95 %) paccunTbiBaOT No hopmyne

C Lang,\i

DR- (d-NuXi ~ Cl~Nu,2,i

rae CLNd — konuyecTBO 4yacTul, Bbllle BepxHeli AOBepUTeNbHOI rpaHuubl Avana3oHa pa3MepoB / nocne
punbTpa;
CLNu — konnuyecTBO 4acTUL, HWXE HWKHEA A0BepUTeNbHOW rpaHuubl guManas3oHa pasmepos / nepeg
dunbLTpPOM;
C/-ELj — MuHumanbHas cpegHas adekTUBHOCTbL YacTul (ypoBeHb aoBepus 95 %).
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B npouecce 13 u3MepeHWid NOJSyyeHbl LWECTb eAUWHUYHBbIX MokasaTeneli 3PEKTUBHOCTU 4vacTul
(E1j, ..., E6)) n (CLEL],..., CLEG]) ans 60nee HU3KOro ypoBHA foBepus 95 %. MUHMMaNbHYO CpeaHion adhdek-
TUBHOCTb (C ypoBHEM AoBepusa 95 %) paccumTbiBalOT No aHasorum ¢ 9.3.2 no opmyne

CLE.J —SilzlESHI. (30)

B cnyyae ABOMHbIX CYETUMKOB YacTul AN pacyeTa [OBEPUTENbLHOro ypoBHA 95 % dgopmyna (32) 3a-
MeHseT copmyny (30):

LN
CLey - 1
e 1 pricinuy (31)

10.3 IpaBumeTpunyeckas 3a(pPeKTUMBHOCTb

FpaBumeTpuyeckan aPeKTUBHOCTbL — 3TO 3HAYEHWE, NOJIyYEHHOE NPU U3MEPEHUN MAacchl Mblan, NPo-
wepnwen tect-uabTp. MakcumanbHblli BECOBOM KO3MMULMEHT, KOTOPbI MOXET B6biTb YyCTaHOB/IEH, COCTaB-
naet 99 %. bonee BbICOKME 3HAYEHUSA AO/DKHbI coobuaTbesa kak >99 %.

11 OT4YeTHOCTb

11.1 O6wue NOOXEHUS

OTueT 06 UCNbITAHNAX AO/MDKEH BK/IlOYATb 06BACHEHUE Pe3ynbTaToB MCNbITAHWIA M ONMcaHue MeToda WcCnbl-
TaHWs 1 BCeX OTK/IOHEHM OT Hero. CnepyeT ykasatb TUN U UAEHTUDUKALNOHHbIE HOMEP UCMO/Ib3YEMOro cHeTYnKa
yacTul, a TaKkkKe MeTof U3MEPEHMA CKOPOCTM BO3AYLUHOro notoka. OTYeT fO/DKEH BKIOYaTb Criefylolee:

- WHTepnpeTauuMilo NPOTOKO/I0B UCNbITAHWUN, KaK ykazaHo B 11.2;

- KpaTkoe W3/I0XeHue pe3ysbTaTos;

- U3MEepeHHY 3P EKTUBHOCTb U UX HEONPeLEeNneHHOCTb;

- [JaHHble 1 pe3ynbTaTbl MU3MEpeHuii pacxoda BO34yxa W UCNbITATENbHOIO AaB/IEHNS.

Pe3ynbTarbl UCMbITAHUA [0/IKHLI ObliTb NMPeAcTaB/ieHbl C UCMNOJIb30BaHMEM (hopmbl oTyeTa 06 ucnbiTa-
HUSAX, NPUBEAEHHOTO B HacTosuwem cTtaHgapTte. Ha pucyHkax 15, 16 n B Tabnuuax 9— 14 npeacraBfiieHbl Nos-
HbIi OTYeT 06 UCNbITAHMAX U NPUMEpPbl NpuemsieMbix hopMm. TouHble hopmaThl He 3anpaliuBalTCcsa, HO OTYeT
OO/IKEH BK/OYaTb BCe OTOOpaxaemblie 3/1eMEHThI. 3aro/1I0BOK Kaxgon Tabnuubl 1 rpadumka AO/KHbI npeano-
YTUTENIbHO BK/lOYaTb cnefylolee:

- TUn punebTpa;

- HOMep HacTosALWero ctaHaapTa;

- HOMep TecTa,;

- UCMbITaHWe aspo30NAa U 3arpy3ku nbiiu;

- NpoBepKa CKOPOCTW BO3AYLUHOrO MOTOKa.

11.2 WHTepnpeTaunsa ot4eToB 06 MUCMbITAHUAX

OTO KpaTKMl TEKCT, KOTOPbI/ AOMXKEH ObiTh BK/OYEH B NPOTOKO/IbI UCMbITAHWIA Y CBOAHbIE OTYETbl U pas-
MelleH nocsie ony6/MKOBaHHOro oTyeta, 6yayyun O4HOCTPAHNYHBLIM LOMOMHEHNEM.

WHTepnpeTauns NnpoTOKOM0B UCNbITAHUI

OTOT KpaTkuil 0630p npoueayp MCNbITaHWi, B TOM Yyucne A58 TeCTUPOBaHUA 3NeKTpocTaTuyeckn 3aps-
XEHHbIX YMbTPOB, NpeaocTaBnseTca TeM, KTO He 3HaKoM cgaHHol npouegypoii CO. OH npu3BaH NOMOUYb
B MOHMMaHWUM U UHTepnpeTaLnn pesynbTaToB oTyeTa/peslome TecTa.

MHorve Tunbl BO3AYLIHbIX (PUNbTPOB pas3paboTaHbl C y4eTOM BO3AENCTBUSA MacCUBHOIO anekrpocratmye-
CKOro 3apsiia Ha BOJIOKHA A5 AOCTWXEHNS BbICOKON 3(DHEKTMBHOCTU, OCOBEHHO Ha HayasibHbIX 3Tanax ux cpoka
CNyx6bl. ®aKkToOpbl OKpPYXawLein cpefbl, BO3HMKAWOLWMWE Npu 06CAYXMBAHUN, MOTYT MOBANATL Ha AeNCTBUE ITUX
3N1eKTPOCTaTUYECKMX 3apsAL0B, Tak YTO NepBoHaYasbHblil 3 EKT YacTUL, MOXET CYyLLeCTBEHHO CHU3UTbLCA nocne
HavyanbHOro nepuoga 06¢cnyXunBaHUsA. Bo MHOTrMX cnyyasix 3TO KOMMNEHCUPYETCS WX YCKOPSETCS MOBbIWEHUEM
athbpekTnBHOCTM («MexaHnyeckas 3pHeKTUBHOCTb»), TakK Kak MNbl/ib HakaniMeaeTcs AnA obpa3oBaHUs MblieBUA-
Horo ocagka. Ha 6onee no3gHux ctagusax akcnayartaumm agheKkTMBHOCTb MOXET yBENNYMBATLCA A0 PAaBHON Wu
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npesbllWaTh HavasbHY 3P eKTUBHOCTb. CoobLLeHHasn, Heob6paboTaHHaa 1 ycnoBHas (BbiBeAeHHasn) aphekTns-
HOCTb MOKa3blBaEeT CTeNeHb BO3AENCTBUSA 3/IEKTPOCTATUYECKOrO 3apsfa Ha HavaslbHYl MpOou3BOAUTE/NIbHOCTb U
ykasbiBaeT Ha ypoBeHb 3(D(HEKTUBHOCTU, AOCTUTAEMbIA MNPV MOJTHOM CHATUW BO3AENCTBUA 3apsga, Npu 3TOM He
NPOMCXOANT KOMMNEHCMPYIOLLErO NOBbILWEHNS MeXaHU4eckol 3ahPeKTUBHOCTH.

Coob6uaemasn HeobpaboTaHHasa u ycnoBHasa (paspshkeHHas) 3P eKTMBHOCTb NMOKa3biBaeT CTENEeHb BO3-
[eNcTBMS 3NeKTpPoCcTaTnyeckoro 3apafa Ha HadyanbHyl0 Npou3BoAMTeNbHOCTL. He cnegyeT npegnonaratb, YTO
n3MepeHHasa ycrnoBHas (paspsikeHHasn) adpheKTMBHOCTb YacTul, npeacTaBnseT coboli peasbHOe NoBeAeHME.
OTO NMPOCTO yKas3biBaeT Ha ypoBeHb 3P EKTUBHOCTW, KOTOPbIA MOXHO MOMAYYUTb C MOMOLLbIO BO34ENCTBMUA
MOJIHOTO 3apsfa 1 KOTOopbli yaansaeTcsa 6e3 KOMNEHCUPYHLLEro yBeimyeHnss MexaHmyeckon adphekTUBHOCTH.

C yyeTOM cOr1acoBaHHOCTU 3(PPEKTUBHOCTb (DubTpa M3MEPSAOT C MUCMNOJSIb30BAHUEM WCKYCCTBEHHO
CO34aHHbIX MblIEBbIX 061aKOB CUHTETUYECKON MblI/IN C KOHTPOSIMPYEMbIM pPa3MepoM YacTul. TecTtoBas Mblfb,
BblOpaHHasa A/ WUCNbITAHWUA AaHHOro unbTpa, 3aBUCUT OT ee HadanbHoi adphekTMBHOCTU hunbTpaLum B
OTHOLWEHUN Kanenb xugkoctn 0,4 MKM.

N3mepeHnss ahpeKkTUBHOCTM 4YacTuL, NMOBTOPSAIOT MOC/AE TOro, Kak (uNbTp 3arpyXeH Mbl/ibio AN TOHKOW
ouncTkm MICO, noka ConpoTUB/IEHWNE HE NOBbLICUTCA U AaB/fieHne AOCTUTHeT 3HavyeHusa 375 MNa B cnyvyae mucnbiTaHns
hunbTPOB € HU3KOI 3P PEKTUBHOCTLIO U A0 3HaYeHUs 625 Ma gnsa cpefbl 1 BbICOKO3(h(hEKTUBHBIX (PUNBLTPOB.

He cnepyet npegnonaraTb, YTO U3MepseMble TakuM 06pa3oM MblfieBble EMKOCTU HE A0/DKHbI UMUTMPOBATb
peasnbHble YC/I0BUS KCMlyaTauun, Tak Kak CBONCTBA Nbl/v, BCTpevatlowmecs B YC/I0BUSAX SKCNayaTaunm, LWMPOKO
BapbupyloTCcA. CpaBHUTESIbHbIE XapakKTePUCTUKM U PEATUHTM MOTYT GbITb YCTAHOB/EHbI, HO BCerga cnefyet UMeTb
B BUAY, 4TO haKTMyeckne ycrioBUSI Ha caiTe byayT onpefensaTe NPOM3BOANTENbHOCTb hnIbTpa 06CNYyXMBAHMS.

11.3 Pe3some

Ecnn ato npuemnemo, B pasfgesnie 13 OA4HOW CTpaHuubl oTyeTa 06 ah(PEKTUBHOCTM (CM. pUcyHok 15)
[O/DKHA 6bITb YKa3aHa HuKenepeducneHHas nHgopmayns.

11.3.1 O6wwme cBegeHus:

- opraHusauua TecTupoBaHus;

- jarta ucnbiTaHus;,

- ®MO onepartopa,;

- HOMep oTyYeTa;

- MUCNbITaHMe, 3anpoLleHHOoe;

- HaMMeHOBaHMWe MnocTaBLiMKa yCTPOICTBa;

- jarta nonyyeHus ycTponcTsa.

11.3.2 [laHHble M3roToBMTENSA NPOTECTUPOBAHHOIO YCTPOWNCTBA:

- onucaHue ycTpOMCTBa;

- TVA, naeHTuukauna n MapkMpoBKa;

- MPOM3BOANTENbL YCTPOICTBA;

- dm3nyeckoe onucaHme KOHCTPYKUMM (Hanpumep, KapMaHHbIli PUAbLTP, KOIMYECTBO KapMaHOoB);

- pasmepbl (pakTuyeckas WWpUHa, BbiCOTa U rNybuHa. B cnyyae UuMAMHOPUYECKUX KapTpPUZXel BHY-
TPEHHUIA 1 HaPYXHbI AnameTp KapTpuaxa);

- TWN HOCUTENS, MPU BO3MOXHOCTU WAW HaMUYUU AO/DKEH ObiTb ONMMUCaH HUXE:

- Koa ngeHTudukaunn (Hanpumep, cTeknoBonokHo ABC123, HeopraHuyeckoe BoN0okHO Tuna 123ABC);

- athpekTMBHAA naowaab uabTpaumum B yCTPOWNCTBE;

- TUN N KONWYECTBO MbINEBOr0 Knes Ha ouabTpoBanbHOM MaTepuane, ec/ii 3T0 BO3MOXHO;

- poTorpadmy BXOAALLETO BO3AyXa M BbIXOASALWME U3 BO3AYyXa CTOPOHbI NPUHMMAEMOrO yCTPOCTBa;

- AOMNONHMTEeNbHAs MHGOpMayns, Heobxoanmasa ANs nNpaBuIbHON naeHTUdUKaumn unbTpa.

11.3.3 [laHHble ucnbITaHWii:

- NpoBepkKa pacxofa BO3A4yxa,;

- Temnepartypa ucnblTaTe/ibHOro BO34yxa, OTHOCUTENIbHAA BNaXHOCTb U aTMOCepHOe AaBlieHue;

- TWN 3arpyxaemoW NbiIn U UCNbITATeNIbHOIO0 aspo30/s;

- HayvasnbHbIli nepenag gaBfeHUsa U NafeHne KOHEUYHOro UCNbiTaTeIbHOro faB/eHuns;

- KpuBas nageHusa gaBfieHUsA B 3aBUCMMOCTM OT CKOPOCTM BO3AYLWHOrO NOTOKa AJ19 YMCTOro dunibTpa;

- Tabnmua ncxonHoin apPeKTUBHOCTM YacTuL, YC/TIOBHON 3ahPEKTUBHOCTM M 3P EKTUBHOCTM MblSIEBbIX
yacTuy, B 3aBUCMMOCTM OT pasmepa yacTtul,. Ana Bcex punbTpoB usmepeHne adPekTUBHOCTM YacTuL, AO/HKHO
ncnonb3zosartb pasmeps! 0,4; 0,6; 0,8 1 1,2 MKM. (P PEKTUBHOCTb KOHANLMOHUPOBAHHOTO hUNbTPa PacCcUunThl-
BalOT U3 HavyanbHOW 3hheKTUBHOCTH YacTuy hunbtpa u pasHoctu B achdekTnsHoctn (AEC) o6pasyos cpeqpl
n3 npoueaypbl KOHAULNOHUpPOBaHMA (cM. Tabnuyy 9).
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Tabnuya 9— SPPPeKTBHOCTL YacTuy, no cpaBHeHuo ¢ DEHS-yacTMLamn, npuMepHble 3HaYeHUs

MapaveTp OnNTUUYeCKMii pasMep YacTuL, MKM

O PEKTUBHOCTL TBEPALIX YACTUL, 0,4 0,6 0,8 1,2
dunbTp

HauanbHbiin (EO) 50 +2 60 +2 70 £2 80 +2

KonguumoxvpoBaHHbIii(EOQ- OEC) 26 50 60 79

3arpyeHHblit nbinbto (50 1) 60 +2 75 12 85+2 90 +2
CpefHee 3HayeHue

HavasibHblIii 54 £2 63 £2 72 £2 8l £2

KoHAMLMOHMPOBaHHbIN 30 +2 53 +2 62 +2 80 +2
JEC (HayanbHbIiA, YCNOBHbIN) 24 10 10 1

- rpaBnmeTpuyeckas ahPeKkTUBHOCTb.

11.3.4 YTBEpXAOeHue

Pe3ynbTatbl OTHOCATCA TO/IBKO K UCMbITAHHOMY M34ENUNI0.

Pesynbtatbl ahheKTUBHOCTN camMun No cebe He MOryT ObiTb KONMYECTBEHHO MPUMEHEHbI A1 NPOrHO-
3MpoBaHus unbTpa M NPOM3BOAUTENBLHOCTM B 06CAyXMBaHMKW. B cBOAHOM OT4yeTe pe3ynbTaTbl OKPYrAswT
[0 6nuxailero Lenoro ymcna, 3a UCKYeHneM (PUAbTPOB C 3hPEKTUBHOCTLI 6osiee 95 %. B oTueTe 06
30 (P EeKTUBHOCTM 3HAYEHUS AO/KHbI ObITb YKa3aHbl C ABYMS 3HaKamu nocse 3ansiToil.

11.4 3dekTnBHOCTL

B pononHeHne K CBOAHOMY OT4YeTy, KOrga 3TO NPUMMEHMMO, pe3ynbTaTbl n3MepeHuii 3 PEKTUBHOCTM
[O/MKHbI BbITb NPUBEAEHbI Kak B TabnnMyuHON dopme, Tak U B Buae rpadukos.

11.4.1 Tabnuubl

O PEKTUBHOCTb YaCTUL, U HEONpPeaeneHHOCTb NPU Kax4oM pasMepe 4YacTul nocne 3arpysku nbiam go
OKOHYaTE/IbHOTO MCNbITATENbHOTO NageHus gasneHuns (cMm. tabnuuy 10).

Mepenaps faBfeHUs N0 CPaBHEHMIO C BO3AYLIHbIM MOTOKOM A/ YmucToro omnetpa (cm. Tabnuuy 10).

MageHne gaBneHus u rpaBumeTpuyeckas acpdekTMBHOCTbL (cM. Tabnuuy 11).

O PeKTUBHOCTb YacTuL, M NajeHne gaBneHns B Npouecce KOHAULMOHMpoBaHMUA (cM. Tabnuubl 13, 14,
npunoxeHue A).

11.4.2 Tpadukun

HauyanbHaa u nbineBas 3gpPeKTUBHOCTb YacTuy, (OKOHYaTeNbHOE NajeHWe AaB/IEHUS UCMNbITaHWA) MO
CpaBHEHMI C pa3Mepom yacTtuy (CM. pucyHok 16).

11.5 lNepenapg faB/ieHNsa 1 pacxopn Bo3ayxa

Mpn Heob6xogMMOCTU Bce TpebyeMble AaHHble W pe3ynbTaTbl M3MEPEHUI pacxoga BO3ayxa W najeHus
[aB/eHNA B TeYeHue BCEro McnbiTaHUa AOMXHbI ObITb NpeacTaBieHbl B TabnnyHol dopme. KpuBasa nageHus
JaBfieHna ansa uuctoro chunbTpa coobuiaeTcss B CBOAHOM pasfere.

MoToK BO34yXa yKa3blBalT Kak U3MEpPEHHbIW, B TO BPEMSA Kak NajeHue AaB/eHus [0/IKHO ObiTb CKOp-
pPeKTMpoBaHO A0 NAOTHOCTM Bo3gyxa 1,20 kr/m3, ecnn TpebyeTtcs B cooTBeTcTBUM ¢ 10.2. MicnpaBneHus moryT
6bITb CAleNaHbl, Kak onnucaHo B npunoxeHun D.

11.6 MapkunpoBka

®uUnbTp A0/MKEH GbiTb MapkMpoBaH MapKMpoOBKOW Tuna. [os/mkHbl GbiThb NMpefocTaB/ieHbl creaywlue
[aHHble:

- HaumeHoBaHuWe, TOBAPHbI 3HAK UK Apyrve cpeAcTBa UAEHTUdUKALUU NPOU3BOAUTENS;

- TWN U CCbIJIOYHBIA HOMep DunbTpa;

- HOMEp cTaHgapTa;

- CKOpPOCTb MOTOKA, Ha KOTOPOI NPOTecTMpoBaH UIbLTP.
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Ecnv npaBusibHasi MapknpoBKa He MOXET ObiTb MpMBeAEHa, MapKupoBaTb HEO6XOANMO UCNbITaTeNbHbIN
KaHan (Hanpumep, «Bepx», «HanpaB/ieHWe MOoToKa»).
MapknpoBKa A0/IKHA 6blTb 3aMETHOW M MaKCMMalbHO MPOYHOIA.

FOCT P 58499

OpraHusauma TeCTMpoBaHUs: oTtyeT Ne:

Oobuee

Ns ncnbiTaHms: [JaTta vcnbitanuna: MMM 44 PykoBoauTesib:
TecT, 3anpPOLUEHHBI: [arta nonyyeHus ycTpoiicTsa:

YCTpPONCTBO NOCTaBASETCS:

Wcnbitaune YCTPOUCTB
Mogens: MpounssognTtesns: CTpouTenscTBo:
Twn HocuTens: AdhhekTmBHAA niowasb dakTnyeckme pasmepb! punsTpa
wnetpaumm:__ (wxBXxT):

VcnbiTaHna
VcnbiTaTensHas Temnepatypa OTHoCcuTe/IbHasA WcnbiTatensHblii
CKOPOCTb  BO3AYLUHOrO  UCMbITATENIbHOro B/TOXXHOCTb BO34yxa Npu aspo3onb: DEHS
noTokKa: BO3AyXa: UCNbITAHUN: 3arpysoyHas nbiib*: A2

%

PesynbTarhl
HavanbHoe OkKoHuaTesnbLHoe A50 WcnbitatensHasn MpumeyaHwe:
nageHve nageHve (rpaByMeTpuyeckass  Mblib
JaBneHus: faBfieHns 3hheKkTMBHOCTL

UCnbITaHNS: npwm 50 r):

OhhekTnBHOCTL NO cpaBHeHUo ¢ DEHS-yacTuuamum”
Pa3mep yacTtuLb), Mkv

AhhekTnBHOCTL 0,4 0,6 0,8 12
®dunbTp

HavanbHasn (Eq) + + + +
KoHauumoHnpoBaHue (HavyanbHast

mEc)

Mbinb 3arpyxeHa 50 r + + + +
Mbinb 3arpy)xeHa (okoH4YaTenbHoe + + + +
nageHve fasieHuns)

CpepHee

HavanbHas + + + +
YcnosHoe * + + +

AEC (Ha4yanbHas/ycrnoBHas)

8 3 heKTNBHOCTb KOHAMLIMOHUPOBAHHOIO (ON/IbTPA PacCUNTLIBAIOT U3 TecTa cpefpl:
ycnoBHas adhdpekTmBHOCTb (hunbtp) = EO(unbtp) - Ec.

b Cm. npunaraemyto UHTEpNpeTaumio otyeTa 06 UCMbITAHUAX.

Cw. [11].
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JaBrieHre NpoTviB BO34yLLHOMO MNOTOKa
300

250
200
150
100

50

0,25 0,5 0,75 1 1,25 15 1,75 5

A — NafieHne faBneHns
B — BO3AyLUHbIA NOTOK

MprmevyaHune — Pe3ynbTarbl paboThl AeACTBATENbHBI TOJIBKO [/151 TECTUPYEMOTO 3/IEMEHTa 1 camm Mo cebe He
MOrYT GbITb KOIMYECTBEHHO MPUMEHEHBI [i/151 MPOrHO3MPOBaHUs 3DEKTUBHOCTU UIbTPA B 06CTYXMBAHNU.

PucyHok 15 — CBogHblii pa3gen otyeTa 06 ahpeKTMBHOCTH

Tabnunya 10 — HavanbHas adhheKTMBHOCTbL YacTuL, U 3GheKTMBHOCTL 3arpy)KeHHbIX YacTul, BKIOYas HeonpeaesieHHOCTb

FOCT P 58499, HavasibHas M HarpyXeHHas a(hdhekTMBHOCTb, BK/KOYas HeonpeaeneHHoCTb
Bo3ayLuHbIin comnbTp:

Ne ncnbiTaHuA:

VcnbiTaTenbHbIA aspo3o/b:

Pacxop Bo3gyxa:

Pa3mep yactuubl, KnAa, MpumeyaHve
MKM %

Mepenag AaBneHns 1 nogaya nbiam

MHTepBan CpepHee Ma Ma OkoHuaTenbHoe
(B WG) (B WG) nafeHve gasneHns
or 50r Ma
BWG) T

- t + +

- + + +

- + + +

- t + +

- + + +

- + + +

- + + +

- + + +
+ + +

MpuMeuyaHune — HeonpeaeneHHOCTb M3MEPEHUIA PACCUNTLIBAOT C YYETOM [A0BEPUTENILHOTO MHTepBasia 95 %.

CoobuwatT o ntoboit koppekunn achdheKTMBHOCTU, OCHOBAHHOW Ha BbliGpoce YacTuly us uabTpa.
BO3AYLWHBIA PUABTP..covieiieriierieeiieeee

HauyanbHasa v nbineBas 3 (PeKTUBHOCTb YacTuly,

FOCT P 58499
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TecTNe: ..o,

A - 30hdheKTMBHOCTb, %;
B - pasMep YacTuL, pm;

N J—— OKOHYaTesIbHoe NaieHVe JaBNEHST;
- aen KOHOMLVOHPOBaHHOE 3HaUeHue.

PucyHok 16 — 2doheKTMBHOCTb HavaslbHOM U MbIIEBOI 3arpy3ku

Ta6nuuya 11 — Pacxog Bo3fyxa M NafeHne AaBfeHust B YICTOM punbTpe

FOCT P 58499, ckopoCTb BO34YLUIHOrO NoToka v nafeHne AaBneHus B YUCTOM punbTpe
Bo3gyLwwHblit hnnibTp:
Ne ncnbiTaHuA:

Pacxop Bo3ayxa:

Jara Bo3ayLuHbIA NOTOK dunbTp
PSF, AP, > T [0} Pam P. s}n Ap, Apl20
KMa Ma Kr/m3 °C % KlMa Kr/m3 Kr/m3 Ma Ma

UncTblid ounbtp

UucTbiii nepenaf AaBneHnst iunbTpa NpornopuuoHaneH (qvn
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OKoHuaHne Tabnuupl 11

CumBOSbI 1 6/10KM

FOCT P 58499—2019

Pa AGCOMIOTHOE [JaBfieHVe Bo3dyxa nepes Tf Temnepatypa Ha pacxogomMepe Bo3ayxa, °C
donnbTpom, KMa

Psf CraTnyeckoe paBrfieHuMe pacxojomepa MnoTHoCTb Bo3ayxa nepes unbTpoMm, Kr/M3
BO3ayxa, klMa

ot MaccoBblil pacxogd, Kr/im3 0y OTHOCUTENBbHAasA BNaXHOCTb nepes unsTpom, %

% Pacxop Bo3zayxa B dunbtpe, mM3c AP V3mepeHHbIii nepenag, faBnexns dunstpa, Ma

T TemnepaTypa nepeg thunstpom, °C Apf JnddepeHumansHoe faBneHne B pacxogomepe Bo3-

nyxa, MNa

Api 20 [MageHve pasneHust uasbTpa MpY  HOMUHA/ILHOM
naoTHoCcTU Bosayxa 1,20 kr/m3, Ma

Tab6nunya 12— lMepenag gasnexHus u rpasumeTpuyeckunii KN nocne 3arpy3ku Nbivm A0 OKOHYATENBLHOMO MCMbITaTesb-

HOro nageHna gasnieHnA

FOCT P 58499, nepenag AaBneHus v rpasumeTpudeckuin KM nocne yganeHvs nbiiv o OKOHYATE/TbHOTO MUCMbITaHUS

Bo3ayLuHbIA mnbTp:

Ne ncnbiTaHns:

Tvn 3arpy>xaemoii nbiu:
Pacxop Bo3gyxa:

[Oata Op:, Na AT, To6y ”rﬁ’;f’ T/ T2,

(8 WG) r
(8 WG)

Macca TecTMpyemMoro ycTponcTsa:

HayaslbHasi Macca TeCTUPYEMOro YCTPOWNCTBa, I

KOHEYHas Macca TeCTMPYeMOro yCTpoicTBa, r

CVMBO/IbI 1 6110KK

paBumMeTpuyeckasn adpcekTmBHoCcTb AS0, %

Mbib B KaHauie nocne yctpolictea md, r

KymynsiTueBHas macca nbinv, nogasaemoii B ounbTp T 06LL,
Macca koHeuyHoro counbTpa A0 npupatleHus b T/
Macca KoHeuHoro chunbTpa nocne npypawLeHns nNbim T2, 1
MpupaweHve nuinn 4/n, t

MaccoBoe ycuneHne koHevHoro counisTpa Am, 1

MNageHve pasneHns nepeg npupateHnem noinv Ap.,, Ma

MageHve gasneHnsa nocne npupateHua neian Ap2, Na

AT, Tr A
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Tabnuya 13 — 3dheKTMBHOCTb YacTul, U NageHne aasneHns HeobpaboTaHHOTO huNbTpyloLLEero MaTepuania

FOCT P 58499, KIMNA v nageHve aasneHUs 06paboTaHHOro ubTPYOLWEro Mmarepmana
Bo3ayLuHbIA dmnbTp:

Ne ncnbiTaHus: A3p030/1b ANS UCTbITAHWS:
CKOpOCTb MOTOKa BO3ayxa: CKOpOCTb NOTOKA:

Paswvep o6pasua matepuana:

Pasmep vactuu, mMkv Mpo6a 1 Mpo6a 2 Mpo6a 3 Mpo6a 4 Mpo6a 5 CpepnHwuii

AdpdpekTnBHOCTL, %

MageHve aaBneHus

VHTepBan CpegHee Tla Ma Ma Ma Ma Ma
3HayeHve (B WG) (8 WG) (B WG) (B WG) (8 WG) (B8 WG)
- + + + + + +
- + + + + + +
- + + + + + +
- + + + + + +
- + + + + + +

MpumeyaHne — HeonpeaeneHHOCTb M3MEPEHHOW 3CheKTUBHOCTU NPUBEAEHA NPU AOBEPUTESNIBHOM UHTEP-
Basie 95 %.

Tabnuuya 14 — 3dhekTMBHOCTb YacTuL, U NafeHne AaBneHns KOHAULMOHNPOBAHHOMO (OUILTPYIOLLEro MaTepuania

FOCT P 58499, KN v nageHne gasneHns 06paboTaHHOro ouibTPYOLWEro Mmarepuana
Bo3gyLlwHblit omnnbTp:

Ne ncnbiTaHuA: A3p030/b ANA UCMbITaHUSA:
CKOpOCTb MOTOKa BO3Ayxa: CKopoCTb noToKa:

Pa3vep obpasua matepuiana:

Pa3smep yactuu, Mkm Mpo6a 1 Mpo6a 2 Mpob6a 3 Mpo6a 4 Mpo6a 5 CpepfHnin

AdphekTnBHOCTL, %

MNapeHve pasneHns

NHTepBan CpefHee Ma MNa Ma Ma MNa MNa
3HayeHune (B8 WG) (8 WG) (B WG) (8 WG) (8 WG) (8 WG)
- + + + + + +
- + + + + + +
- + + + + + +
- + + + + + +
+ + + + + +

MpumeyaHne — HeonpeaeneHHOCTb M3MEPEHHOW 3DCheKTUBHOCTU NPUBEAEHA NPU AOBEPUTENIBHOM UHTEP-
Basie 95 %.
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MpunoxeHve A
(o6s3aTeNBLHOE)

Mpoueaypa TECTUPOBAHUS KOHAULNOHUPOBAHUSA

Al O6Lme NonoxXeHns

[JaHHasa npouenypa ncnonb3oBaHa Aa1s onpefeneHns 3aBucMmMocTy 3eKTMBHOCTU hnibTpa YacTuL, OT MeXaHus-
Ma 3/1EKTPOCTATUYECKOTO YAANIEeHWs, NO pe3ybTaTtaMm KOTOpol npeacTas/ieHa KoNmyecTBeHHas MHopMaumsa 0 BaXXHOCTU
3/1eKTPOCTATMYECKOrO YaaneHus. 3T0 AOCTUraeTcs NnyTeM namepeHus aoheKkTMBHOCTN HEOH6PabOTaHHOTO OUBTPYHOLLETO
mMarepuasia 1 COOTBETCTBYHLLEN 3(PEKTMBHOCTM NOC/E TOTO, KaKk MEXaHN3M 3MEKTPOCTATUYECKOrO yAaNleHUs yCTpaHeH
W 3a6/10KMPOBaH.

MHorve Tvnbl BO3AYLIHbLIX (OUIbTPOB 3aBUCAT OT BAWSHUS MACCUBHBLIX 3/1IEKTPOCTATMYECKMX 3apsifoB Ha BOSIOKHA
[ANs [OCTUMXXEHUS BbICOKON 3(hhEKTUBHOCTUN, OCOBEHHO Ha HaYaulbHbIX 3Tanax MX cpoka Cyx6bl, NPY HU3KOW YCTONYMBO-
CTV K BO3JyLUHOMY MOTOKY. Takve noGo4YHble SBMEHUS, Kak YacTULbl rapy, Mesikve 4acTulbl UM MacisHbIi TymaH, BO3-
HUKaloWwme B npouecce akcnnyaraummn, MoryT NoBAUATb Ha AelCTBME 3TUX 3/IeKTPUYECKUX 3apaaoB, Tak UTO HavasibHas
3(hheKTMBHOCTb MOXET CYLLECTBEHHO CHU3UTLCS MOC/IE HaYas1IbHOro Nepuoaa ob6CyXUBaHUsS. B HEKOTOPBIX Criydasx 3To
KOMMEHCUPYETCA WM YCKOPSETCA MOBbILEHNEM 3DMEKTUBHOCTY («MexaHnveckas 3h(EKTMBHOCTb»), TaK Kak OCafku
MblIM HakanaMBalTCA C obpa3oBaHMeM NbIEBUAHOIO ocafka. Ha 6osee no3gHUx ctagusix akcnayataumm aggeKkTms-
HOCTb MOXET YBENMYMBaTbCH, AOCTUras Win NpeBblllas HadaulbHy 3(deKTUBHOCTD.

OnvcaHHasn npoueaypa KOMMYeCcTBEHHO MOKa3biBAeT CTeneHb achdhekTa 3n1ekTpocTaTMyeckoro 3apsja Ha Havasb-
HyH0 3PheKTUBHOCTb, MPOAEMOHCTPMPOBAHHY0 Ha 06pasLue UnbLTPYOLE cpefpl, YTO YKasblBaeT Ha ypoBeHb 3chdoek-
TMBHOCTW NPWU MOMIHOM CHATUK 3chbdekTa 3apsiga 1 6e3 KOMMEHCHPYHOLWEro YBENYEHNST MEXaHNYEeCKo 3(hEKTUBHOCTM.
Kpome TOro, B/insiHve npeobpasoBaHHO TPEXMEPHOW CTPYKTYpbI (hr/ibTpa He MOKPLIBAETCSA NMPU UCMOb30BaHUN AAHHOM
npoueaypbl. He cnepyet npepgnonarartb, YTO U3MEPEHHas YCNOBHasA (BbiNUCaHHas) 3pdeKTUBHOCTb MPeACTaB/seT Cco-
60i HensMeHseMy0 MOAesb MPU MPUMEHEHUN B peasibHbIX YCIoBUSX. XnMuyeckas obpaboTka unnbTpyloweli cpeabl,
OMWCaHHOI HWXEe, MOXET BNUATb Ha CTPYKTYPY BOMIOKHUCTOW MaTpuLbl UM Ha BOJIOKHA XMMWYECKW, WU AaXKe NOSHOCTbIO
paspywartb huibTpyowyo cpegy. CrefoBatesibHO, NpeAcTaB/ieHHas HKe mnpouedypa MOXET ObiTb HEMPMMEHUMA KO
BCEM TUMaM OUIbTPYHOWLUX MaTepuasioB.

A.2 MeTopg, UCMbITaHWIA A5t KOHAMLMOHUPOBaHUS (hUbTPYHOLLErO MaTepuania

A.2.1 O6opypoBaHue

OnvcaHHasa npougaypa OCHOBaHa Ha CTaHAapTU30BaHHON 06paboTke m3onponaHonom (IPA) anst oueHKy 3n1eKTpo-
CTaTMYeCKOro BO3AENCTBUA Ha 3hPEKTUBHOCTb YacTuL, GnunbTpa.

TecT Ha IPA npoBogAT nNyTeM namepeHnst ahPeEKTUBHOCTM YacTuL, B obpa3uyax HeobpaboTaHHbIX cped. 3aTem 06-
pasubl obpabaTtbiBatoT napom 1PA(>99,9 % T. u). Ecnm IPA ncnonb3oBaH NOBTOPHO, €0 YACTOTa A0/HKHA OCTaBaTbCs Bbille
99,9 %. Mocne Toro kak o6pasubl UILTPOB NOABEPrHYThI BO3AENCTBMIO NapoB IPA, Ux NOMELLalT Ha NIOCKY HEPTHYHO
NMOBEPXHOCTb B BbITSHKHON LiKad) ANs cywku. Mocne nepuoga BbicbiXxaHns 15 MUH n3mepeHus achheKTUBHOCTU TBEPAbIX
YyacTuu, NPOBOAAT NOBTOPHO. [/151 TOro YTOOLI y6eaAnTLCA B TOM, YTO 06pasel, He CoAepXUT ocTaTouHoro IPA, o6pasel, npo-
OyBatoT B TedeHve 30 MUH YACTbIM CyXMM BO3ZYXOM W NOBTOPSIOT TECT a(PDEKTUBHOCTM YacTuL,

MpvHUMN paboTbl UcNbITATE/ILHOrO 060PYAOBaHUS ANs OUNbTPYHOLLEro MaTepuana nokasaH Ha pucyHke A.l. 3ta
cucTemMa COCTOMT M3 UCTbITATE/IbHOTO KaHasla, pacxoAoMepa, kKiamnaHa ynpaB/ieHUsi MOTOKOM, MPo600T60pHOIN TpyoKn
(BHM3 MO TeyeHuo) n MaHomeTpa. Obpasel huibTpa, NOoAMEXaLMA UCTbITAHWIO, MPUKPENIEH K NPOGMPKE C MOMOLLbIO
onaHua. Mpobupka Takke BKAYAET B CEOS CEKLMIO CMELLUMBaHUS, KOTopasi oGecneunBaeT NpeacTaBmTesbHbIN 0T6op no-
cne cpunbTpa. Mpo6ooTOOPHbIE TPYOKM MOAKOYEHBI K CUCTEME 0TOOPa NPo6 cyeTyMKa ONTMYECKMX YacTul. Bo3gyluHbii
1 ncnbITaTe bHbIN aspo3o/in MOXHO 6paTb N3 CUCTEMbI MarncTpasibHbIX KaHas10B, YTO noapasymeBaeT WUCMNOoJib30BaHWe
06bIYHON CUCTEMBI FreHepaumn aspo3onei.
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1— MaHOMEeTp; 2 — NPOBOAHOI kaHau; 3 — o6paseL, bTPa; 4 — CMeCcUTesIbHasi CeKUMst; 5 — 0TGOp Mo XOAy MOTOKa; 6 — pacxopo-
Mep; 7 — ynpaB/ieHNe MOTOKOM; 8 — BEHTU/ATOP; 9 — OTOOP MO MOTOKY; 10 — OTGOP BBEPX MO MOTOKY; 11 — a3po30/ib

PucyHok A. 1 — O6opypoBaHve 45 UCnbiTaHus UIbTPYHOLLEro martepvana

O6paboTky napamu IPA ocyLLeCTBASAOT C UCMO/Ib30BAHNEM CUCTEMbI, MOKa3aHHOW Ha pPUCYHKe A.2 1 BKIKOYaKOLLE
cocyg, onsa IPA 1 nnockme nepchopvpoBaHHble NMOBEPXHOCTU, HA KOTOPble MOMeLLEeHbI NPo6bl (nnbTpa AN CyLwku. CyLuky
hMNbTpoBasibHLIX 06PA3LOB CreAyeT NPOBOANTL B 1aGOPATOPHOM BbITSHKHOM LLKady.

1 — n3mepeHune aphekTMBHOCTH; 2 — obpaseL, punbTpa; 3 — U30NPonaHos; 4 — NU30NpPonaHos;
5 — BbITSXHOI LWKadh; 6 — cyLka

PucyHok A.2 — TpyHUMN TECTOBOW CMCTEMbI U30MponaHosia

A.2.2 MoparotoBka 06pa3yoB 415 UCNbITaHNH

Heobxoaumo npoTecTupoBaTb Kak MUHUMYM Tpu o6pasua cpefbl. M o6uwasi noBepxHOCTb 06pasuoB [0/MKHA
6bITb > 600 cm2. MpeacTaBUTENbHbIE NPOObI A0/MKHbI ObITh NOCTABNEHbI KIMEHTOM WM BbIOpaHbl U3 BTOPOro (oM/bLTPA,
NOEHTUYHOro ouLTPY, MCMONb3YyeMOMY B OCHOBHOM TecTe. O6pasupbl U3 mnbTpa A0/MKHbI ObiTh BblOpaHbl (Hanpumep,
nyTeM paspe3aHusi) Takum 06pa3om, YToObl OHW NpPeacTaBns/M coboii MoMHbIA munbTp. MecTa, B KOTOPbIX C/iefyeT Bbl-
pesaTb 06pasubl cpefpl, 4O/MKHbI ObITb CrydaliHbiMU. Ecnv niockne o6pasubl BeipesaTb 13 ubTpa He NpeacTaBnseTcs
BO3MOXHbIM, HeGO/bLLUAsA YacTb M3 hubTpa AO/MKHA ObiTb Bbipe3aHa 1 3anevaraHa B pamKy B UCMbITaTe/IbHOlM cucTeme.

Kaxgas adhchektuBHas niowaas obpasua gomkHa 6bimb >200 cm?2 (0,215 dyT2) 1 >100 cm2 (0,1075 dhyTt2). Obpas-
Ubl MeauaniowagoK MoryT ObiTb paclUMpeHbl 4718 Toro, YToGbl NosyunTb 6osiee NpeacTaBUTe bHbIE 06pasLUbl uibTpa,
HO 30pDEKTMBHLIN pa3Mep HOCUTENS AO/MKEH ObiTb He 6onee 0,61 m0,61 m (24 * 24 Awoiiva).

A.2.3 N3mepeHne athheKTMBHOCTN (PUALTPYIOLLENO MaTepuania

TecT HauMHaKT € YCTaHOBKM 06pasua onbTpa B UCMbITaTelbHOM 060pyaoBaHun. CKOpPOCTb Yepe3 obpasel, huib-
Tpa perympyroT Tak Xe, Kak 1 HOMUHa/IbHYK CKOPOCTb Cpefbl, UCNO/b3yeMyto B hubTpe (C Mcnonb3oBaHneM 3dhdeKTvB-
HOI obnacTy dmnbTpayumn). 3atem N3MepAIOT NageHne gaBneHns obpasua quibTpa.

OhPeKTUBHOCTL nbTPaUMK YacTuL, B Npobe onpeaensitoT nytem U3MepeHnst KOHLEHTpauuii Yactul, pacrnono-
XKEHHBbIX BbILLE ¥ HUXE MOTOKa OT obpasua hunibTpa. Kputepun Ana ucnbitateibHoro aspo3osisi, pasmMepHoro guanasoHa v
n3mepeHnst 3PEKTUBHOCTY YacTUL, NPUBEAEHbI B COOTBETCTBUM C TPeHOBaHUSIMIN HACTOSILLErO CTaHAapTa.
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A.2.4 VicnbiTaHve Ha 06paboTky napamu IPA

VcnbiTaHne Ha 06paboTky napamu IPA NpoBOAAT criedytowmym 06pa3om:

- M3MepSAIT UCXOAHbIe nokKasaTenn aeKTUBHOCTY YacTuL, U NafeHNa fasneHnsa obpasuos uisTpa;

- 06pasupl hrnbTPoB 06pabaTtbiBaoT (NoAsepratoT AeincTBuo) napamun IPA B TeueHue 24 4 (cm. A.2.5);

- 06pasupbl PUILTPOB MOMELLAIOT Ha M/IOCKYI0 MHEPTHYHO MOBEPXHOCTb A1 CYLIKM (3TO AO/HKHO MPOUCXOAUTb B
nabopaTtopHOM BbITSHKHOM LiKaddy). [ns obecneyeHus 6bicTporo ncnapeHus IPA o6pasubl AOMKHbI 6bITb pa3MeLleHbl Ha
nepdopupoBaHHON NOBEPXHOCTU, OKPY>XXEHHOW BO3AYXOM;

- nocne nepuofa BbiCbixaHus 15 MvH n3mepeHuns nokasarteneli adheKTMBHOCTM YacTul, U NageHns AaBneHns npo-
BOAAT MOBTOPHO;

- nocne npoAdyskn B TeyeHve 30 MWH C CYXMM YUCTbIM BO3[YXOM WCMbITaHNE Ha 3WPEKTUBHOCTL TBEPABIX YaCTUL
MOBTOPSAIOT A4/19 OAHOro M3 obpasuos. Ecim adhheKkTMBHOCTL M3MeHUNack 6onee yeM Ha =3 % wnv nageHve faBeHns
n3MeHunock 6onee yem Ha £5 Ma (0,2 B WG), Bce o6pasubl npodysatoT B TedyeHre 30 MUH YMCTbIM BO34YXOM W MOBTOPHO
TECTUPYIOT;

- ecnu cobnogeHne TpebyemMoli TOUHOCTU He MOXET ObITb BbIMO/IHEHO, B OTYETE AO/MHKHO ObITb yKa3aHo, 4TO 3TO
TpeboBaHVe He BbINOHEHO.

A.2.5 MeTop 06paboTku napom IPA

JonycTMblii guana3oH TemnepaTtyp A1 UCTbITaTeNlbHOTO KOHTEMHEepa 1 OKpYXaloLero Bo3gyxa cocTasnisieT oT
20 °C po 30 °C.

KoHTeiiHep ¢ IPA He fO/MKeH HaxXoAWUTbCS B HEMOCPEACTBEHHOM KOHTAKTe C CO/THEYHbIM CBETOM WM NI0GLIM APYrM
TEN/I0BbIM U3/TyYeHEM, KOTOPOe MOXET 3HAUUTE/TIbHO U3MEHUTL XapaKTePUCTUKK napa.

BnaxHOCTb OKpyxatroweii cpeabl Ao/mkHa 6biTb B Nnpeaenax 40 %—80 % OTHOCUTE/IbHOI B/IaXKHOCTU.

KoHTeiHepbl 3anonHsT IPA oo riy6uHbl okosio 10 Mm. Beille, Haj NOBEPXHOCTbLIO XWUAKOCTY, MOMELLAKT 3KpaH
ANA XpaHeHusa cpefbl AN 06pasLoB.

Pa3meLLatoT 06pasubl Ha aKpaHbl 1 3aneyaTbiBaloT KOHTEeNHepbI.

Cwmecb OkpyxatoLLero Bosgyxa (sosayxa) v IPA (M napa) B KOHTeliHEpe He A0/hKHA B3auMOAENCTBOBaTb C OKPYXato-
LM BO3AYXOM (Hagfsiexallee yrnioTHEHVE).

Uepes 24 4 OTKPbIBAKOT KOHTEWHepPbl 1 rOTOBAT cpedy A5 npoBefeHns TecTa 3DEeKTUBHOCTM TBEPAbIX YacTuLy
(cm. A.2.4).

PucyHok A.3 — lMpuHUMN eMKOCTY r3onponaHona (Cocyn, U KpbILKa)

Cocyp, IPA:
- aKkckaBatop (koHTeliHep ¢ IPA);
- Aepxaresib C (oUbLTPYOWMM MaTepUanom.

A.3 MpeacTaBneHve pesysbTaToB

PaccuntbiBatoT cpefHio0 ahheKTMBHOCTb HEOOPABOTaHHbLIX U YCMOBHBLIX OMNbTPOB. CpeaHIon HavasibHy 3gh-
(PEKTUBHOCTb YacTuL, B Cpefax CPaBHMBAIOT C UCXOAHON 3hhEKTUBHOCTLIO YacTuL, U3MEPEHHOW BO BceM damnnbTpe. Ecimn
3TN 3hPEKTUBHOCTM OT/MYAIOTCS Gosee YyeM Ha 5 %, cneayeT NpoBepuTb 60/bLlee KoMYecTBO 06pasLoB cpedbl, a pe-
3yNbTaTbl BKIYMTL B CPEAHUIA pacyeT HavabHOM 3(heKTMBHOCTM YacTuL, B cpefax, Nnoka AaHHble 3HavyeHus He oyayT
oT/INYaTbCA MeHee YeM Ha 5 %. Ecim aTa ueflb He MOXET ObiTb 4OCTUTHYTA, B OTYETE 06 WUCMbITAHUAX LOHKHO 6bITb CAe-
NaHO COOTBETCTBYHOLLEE 3aMeyaHne. YKasbiBaloT CpefHo 3(hdeKTMBHOCTb HEOOPABOTaHHbIX U KOHANLMOHNPOBAHHbIX
06pasLoB ubTpa BMECTe € Avana3oHoM aspo3onieil u pasmepos DEHS ot 0,3 o 3 Mkm. PasHOCTb B adotheKTMBHOCTH
yacTuy, B TecTax cpefbl (HadanbHas/ycnoBHas) AEC paccunTbiBatoT Mo chopmyne

JEC = achhekTMBHOCTb MCXOAHbIX cpef, E0— adh(hekTMBHOCTb KOHAMLMOHNPOBaHHLIX cpes, % (A1
3Ty pa3HOCTb 3aTeM UCMOMb3YIOT A/1A pacyeTa 3MEKTUBHOCTU KOHAULMOHMPOBAHHOIO dnbTpa:

3(h(hEKTUBHOCTb KOHAMLMOHUPOBaHHOTro dunbtpa = EO- [EC. (A-2)
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MpunoxeHve B
(cnpaBo4HOE)

OT6pacbiBaHNe (PUNLTPYIOLWNX 3N1IEMEHTOB

TepMuH «NponMTUE» BKOYAET TPK OTAE/bHbIX acnekTa CBOWCTB din/bTpa: NOBTOPHOE YB/IeUYeHNe YacTull, OTCKOK
YyacTyiL, U BbIGPOC BOJIOKOH WM TBEP/bIX YACTUL, U3 OUNLTPYIOLLErO MaTepuasna. JaHHble SIBNIeHUA UK HEKOTOpPbIe U3 HIX
MOTyT NPOU30ITV B ONpeAenieHHol CTeMNeHN B TeYeHMEe XMU3HEHHOTO LKA YCTAHOB/IEHHOTO (M/IbTPa, 0COBEHHO B CyXMX
MOTOAHbIX YCMNOBUSAX.

B 6uGnvorpacmn* nprBefeHbl MTepaTypHble UCTOUHUKM O MPOSIMTUM 1 €r0 B/IMSIHUM HA XapaKTepucTuki uibTpa
(cm. [13]—[17]).

B.1 Mponutune

B.1.1 lMoBTOpHOE yBJieYeHNe YacTu,

Mo mepe yBenuueHusi KOIMYecTBa 3aJepXMBaemMon Mbin Ha UILTPe credyrowme 3pdekTbl MOryT NPUBECTU K
NOBTOPHOMY 3axBaTy YXe 3axBayeHHbIX YacTuL, B BO3AYLUHbIV MOTOK:

- BXOOSLAs YacTuLa MOXET BO3[4ECTBOBaTb Ha APYryl 3axBauy€HHYK 4YacTuuy W MOBTOPHO yBNeKaTb €e B BO3-
OYWHbIA NOTOK;

- CKOpOCTb BO3fyXa B KaHanax 4yepes3 cpefy YBEe/MUMBAeTCA M3-3a MPOCTPaHCTBA, 3aHATOr0 3axBayeHHbIMU Ya-
cTvuamu. Kpome Toro, chunbTpyowmiA MaTepmas MOXeT ObITb CKaT 3a CYET MOBbILEHHOr0 COMPOTMB/IEHUS BO3AYLUHOMY
NOTOKY, YTO BbI3bIBAET elle 6osbllee yBEe/IMYEHNE CKOPOCTW B BO3AYLUHbIX kaHanax. BcneacrsBre 3TOro MoBbILEHHOE
rMApaBMiyecKkoe CONPOTMB/IEHNE Ha OT/IOKEHHBIX YacTULAaX MOXET 3aHATb HEKOTOPbIE U3 HUX.

[BvxeHna dunbTpyrowero marepuana Bo Bpemsi paboTbl BbI3bIBAIOT NEPEMELLEHNE NblA B CTPYKType OUNbTPy-
IOLLEro MaTepvana, Yto NPMBOAUT K HEMEA/IEHHOMY YB/IEUEHMIO MNblN. [BMWKEHNS (DUNLTPYIOLLMX HOCUTENE MOryT GbITb
BbI3BaHbl Pa3IMYHLIMU 06CTOATENBLCTBAMU, TAKUMU Kak:

- HOPM&/IbHbI BO3AYLUHbIV MOTOK, NPOXOAALMIA Yepe3 hunbTp;

- nepviogunyeckas(nii) [Hanpumep, exegHeBHas(bl)] nyck/ocTaHOBKa paboTa YCTaHOBKA KOHAMUMOHMPOBAHWS
BO34YyXa,;

- U3MEHEeHVe CKOpPOCTU BO34YLUHOMO MOTOKA, Bbi3BAHHOE YNPaB/ieHNEM BO3AYLUHbIM MOTOKOM;

- MexaHunyeckas Bubpaums, Bbi3BaHHAs BEHTWIATOPOM WM APYrMM 060pyA0BaHUEM.

[MoBTOPHOE yB/EYEHNE YaCTUL, MOXET ObITb N3MEPEHO U KOSIMYECTBEHHO™*,

OT0T aduchekT 6Gonee BbipakeH AN YUILTPOB C HU3KOM 3(PheKTUBHOCTBLIO, YeM AN BbICOKO3((EKTUBHBIX
JonnbTPOB.

B.1.2 OTCKOK yacTuy,

B naeansHoOM npouecce unbTpauuy kaxkzaas yactuiia NOCTOSHHO 3adiMKcrpoBaHa Mpu NepBoM CTOJSIKHOBEHUU C
hmnbTpyloLEel MOBEPXHOCTLI, TAKON Kak BOMIOKHO, WM C Y)XXe 3axBayeHHOW YacTuuein. [as Masbix 4acTul, U HASKUX CKO-
pocTeli BO3ayxa 3HEPrUst afre3vn 3HaUnTeNIbHO MPEBbILIAET KUHETUYECKYIO SHEPrMi0 BO3AYLUHOM YacTulpbl B BO3AYLLUHOM
MOTOKe, W Noc/e 3axBaTa Takue YacTulbl He yaanaTcs us dunbtpa. Tak Kak pasmep 4acTuL, U CKOPOCTb BO3ayxa yBesu-
UMBAIOTCS, 3TO SIB/IEHNE MOCTEMEHHO YMEHbLUAeTCs; 60/1ee KpYnHbIe YacTuLbl MOTYT «OTCKakMBaTb» OT BOJIOKHA. TakvM
06pa3oM, OHM TEepPSIOT AOCTATOYHO 3HEPTUM A1 3axBaTa Mpu Noc/eayLemM CTOSIKHOBEHNN C BOJIOKHOM.

OpfHako ecim He NPOMCXOAMT KOHTakTa C BOMIOKHOM, YacTuua OyaeT yyacTBoBaTb B NPOAUTUM, T. €. paspsikeHa u3
hnnbTpa, YTO NPMBEAET K COOTBETCTBYHOLLEMY CHVXEHMIO 3O(DEKTVBHOCTY AN YacTuL, TaKoro AvanasoHa pasMepoB**.

MeToZ, M3MepeHns Ans KOIMYECTBEHHOTO OMNpefeneHnst 3Toro Tvna oTbpackiBaHus onpeesneH B [23], Mcnosb3ys
TBEpAble YacTuubl KCl oTHOCUTENbHO 60/bLIOr0 pasmepa (6onee 3 MKM). Mpu MCNOAL30BaHMN XUAKOTO aspo3ons agh-
(heKT OTCKOKa 4acTuLbl He MOXET 6bITb U3MEPEH.

OdohekT oTCcKOKa YacTulbl 6onee BbipakeH AN OUNbTPOB C HU3KMM KOI(IULMEHTOM MOJSIE3HONO AENCTBUS, YEM
ON51 BbICOKOA(I(PEKTUBHbIX (OU/ILTPOB.

B.1.3 BblgeneHue BOMIOKOH WUn TBepAbIX YacTul, u3 dounbTpyroLero matepmana

HekoTopble KOHCTPYKUMM (hunbTpa BKIYAKT B ce6a onibTpyOWmMiA MaTepuas, KOTOPbIA COAEPXUT WK reHepu-
PYET pbIX/ible BOMOKHA WM TBEPAbIE YacTULbl 13 OUILTPYHOLLMX MaTepUasioB (Hanpumep, cBasywowero). Mpu paboTe ¢
NOCTOSAHHBIM 06bEMHbLIM (OUIBLTPOM, HO OCOBEHHO MpWU paboTe C NepemMeHHbIM NMOTOKOM WM MYCKOM/OCTaHOBKOW, 3Tw
marepuanbl MOTYT ObITb NOTEPSHbI B BO3AYLUHOM MOTOKE.

CTeneHb Takoro npocayvBaHns 3aBUCUT OT LIE/IOCTHOCTM CTPYKTYPbl BOJIOKHA, €r0 XXeCTKOCTU U CTabu/ibHOCTK ne-
pen, 3MEHSIIOLMMKCA CKOPOCTSIMU BO3A4yXa, a Takke OT CTabWIbHOCTU KOHCTPYKLUMOHHBLIX MarepuasioB dnibTpa (Hanpu-
Mep, CBSI3YHOLLIEro, KOTOPbIA yaepX1MBaeT BO/IOKHA BMECTE) BO BpeMsl paboThbl CPoK cnyx6bl cdnnbTpa. CneayeT, oAHako,

Cwm. [18].
Cwm. [19], [20].
o 21, [22]:

*:
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OTMETUTb, YTO KOJIMYECTBO BOJIOKOH WM TBEPAbIX YACTUL, NPOSIOKEHHbLIX TakM 06pa30M, HE3HAUMTE/IBHO MO CPABHEHUIO
C O6LLUMM KOMIMYECTBOM MblIY, NPOHUKAIOLLEN Yepe3 (nnbTpP, HArPyXXEHHbIA TUMMYHON Harpy3Koi Ha OKpyXaroLLyto cpefy*
(cm. [25]).

B.2 TectnpoBaHue acghdoekToB cbpoca

Monb3oBaTeny Ao/MKHbI 3HaTb O BO3MOXHOCTU (OUNbTPOBaHUS, NPOSIBASIOWETO CBOWCTBO MPOIMTUSI NPU NpakTuye-
CKOM MCMNo/b30BaHWK. C TOUKM 3PEHNS NOMb30BaTENSs, Lieiecoobpa3Ho yCTaHOBMTL BCe CBOWCTBA hunbTpa. OfHaKo Takue
N3MEpPEHUs BbIMOSHSAOTCS OYEHb CIOXKHO.

Vi3mepeHns rpaBuMeTprnyeckoin achhekTMBHOCTM ANst PUNbTPOB HU3KOI 3hPEKTUBHOCTY, NpeanmMcaHHble B HACTo-
ALWEM CTaHAapTe, OTPAXAKT BbllLeonMcaHHble adhdekTbl 0TOpackiBaHUsS MWL YacTUUHO. OfHaKo Noboe nageHne 3Have-
HUS FPaBUMETPUYECKOI 3HhEKTUBHOCTU WM CONPOTMB/IEHNS B XOA4€e TeCTa Ha 3arpy3ky hunibTpa criefyeT BOCNpUHUMATL
Kak aprymMmeHT B NoJib3y TOro, YTO MOXET NPOV30ATU NponnTye.

Pe3ynbTaTbl 3hEKTUBHOCTM YacTUL, B (on/ibTpax ¢ 60/1ee BbICOKO a(pheKTUBHOCTLIO, NPUBEAEHHbIE B HACTOSILLEM
CTaHfapTe, He OTpaXkaloT HW OAWH M3 BblLLEONMCAHHbIX 3pheKTOB cbpoca, Tak Kak a3po30sib, MCMOMb3yemblid A1a 3TUX
oMNbLTPOB, NPeaAcTaBAseT coboi Xnaknin aspososnb (DEHS). MembpaHHbIn 0T60p nocne hnbTPOB Y MUKPOCKOMMYECKUIA
aHanmM3 membpaH MOryT onpegesnsiTb BO3HUKHOBEHME Takoro Tuna nponnTys, HO AaHHbI METOZ, He OnpefesieH.

oM. [24].
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MpunoxeHve C
(cnpaBo4HOE)

KommeHTapuii

C.1 O6wwme nonoxeHus

Mpoueaypbl, YCTAaHOB/EHHbIE B HACTOSILLEM CTaHapTe, pa3paboTaHbl HA OCHOBE OnpefAesieHHbIX AaHHbIX*. Hike
N3MOXEHO KpaTKoe onvcaHue NpUHLMMNOB, METOMO0B U NPoLedyp UCMbITaHWA, Nepeunc/ieHHbIX B HACTOSLLEM CTaHaapTe.

C.2 MpuHUMN MeToAa UCMbITaHWI

C.2.1 OcCHOBHble NPUHUAIBI

VicnbiTaHne npegHasHavyeHo 41 BO34yLIHOro NoToKa Npu ckopocTy ABmkeHus ot 0,25 (900) go 1,67 m3c (6000 m3Iu).
Knaccudpmkaums domnsTpa Nnporn3BoAUTCS NPY CKOPOCTM MOTOKA BO3AyXa, YKa3aHHOW M3roTOBUTE/IEM.

B HacTosilem cTaHgapTe YCTaHOB/IEHbI ABa MeToAa M3MepeHus 3hdheKTUBHOCTU: «3PEKTVBHOCTb YaCcTUL» 1
«rpasumeTpuyeckan ahPeKTUBHOCTb». ObpasLpbl 13 hunbTpa A0/MKHbI 6biTb KOHAULMOHUPOBaHHBLIMY (Pa3psKEeHHbIMMN)
ANs NpefocTaBfeHns MHopMauuyM 06 MHTEHCUBHOCTM MexaHu3ma 3/1eKTPOCTaTUYEeCcKOro yaaneHusl. Heobxoammbl asa
mnbTpa OAMHAKOBOrO KayecTBa: OAWH A1 TeCTa OCHOBHOrO (husibTpa 1 oguH Aisi 06pasuoB cpefbl (MM YacTuuHoro/
NOSIHOro ChusIbTPa) ANA UCMbITAHUS Ha 3/1IEKTPOCTATUYECKOE COCTOsIHUE (paspsig).

Mocne onpegeneHns HaYasTbHOW 3OEKTUBHOCTM TBEPABIX YaCTUL, OUNbLTPbI 3arpyXXaroT Mblbi0 B ABa 3Tana Ao
OKOHYaTE/IbHOr0 MCMbITaTe/IbHOr0 NafeHVs faBfieHus. 3TO NO3BOAWT MOYUYUTb MHAIOPMaLMo O CBOMCTBaxX wmsbTpa, a
TaKkKe 0 NPO6HOW MbiM 1 3PGEKTUBHOCTU hMAbTPaLUK MO OTHOLLEHMWIO K 3arpyXaemoil nbiny (rpaBumeTpuyeckas ad-
heKTMBHOCTL). B MeTogax M3MepeHUst NCNosb3yT pas/inyHble Anana3oHbl pa3sMepoB YacTuL, 3arpy3ku Mbiv U OKOHYa-
Te/IbHOTO NafieHns AaB/eHus.

Tab6nunya C1l— KpaTkoe onucaHve METOAOB MCMbITaHW

[OnanasoH " KoHanum- 3arpyska nbinm KoHeuHoe ucnbiTaTesibHoe
MeTo,q ncnbiTaHuA pasmepos ei:anb(;-;?):ze OHMpoBa- B AiBa 3Tana nageHne nas/ieHns,
yacTu, P Hne (nep.biii atan 50 r) Ma (8 WG)
OdhheKkTUBHOCTL 0,3—3,0 Mkm DEHS Ja 1MCO-ToH3 (140 mr/m3) 625 (2,5)
TBEPAbIX YacTuL, (4,0 r/1000 chyT3)
(aBa wara)
paBumeTpuueckaa  A2** A2 Oa 1MCO-ToH (140 Mr/m3) 375 (1,5)
3hpeKTUBHOCTL (4,0 r/1000 cpyT3)
(oBa wara)

C.2.2 nana3oH pa3sMepoB 4acTul,

Vicnonb3yloT ogvH gnanasoH pasmepoB Yactuy, — o7 0,3 4o 3,0 MkM gns namepeHmnst aohekTMBHOCTM Yactul, Mpa-
BMMeTpUYeckas ahPeKTUBHOCTL (Macca) B OCHOBHOM BadkHa /18 (OUNIbTPOB C MeHbLUER 3D(PEKTUBHOCTLIO.

C.2.3 VicnbiTatesibHbIi a3po30/1b

Ha BbICOKO3athekTMBHbIE OUILTPLI HE OKa3blBAET 3aMETHOr0 B/IMSIHUA TUM UCNbITATENIbHOr0 aspo30s (KMAKOCTb/
TBEpAOe BellecTBo). Aspo3onb DEHS cnegyeT ucnonb3oBatb Hepa3baBfieHHbIM MPY OTCYTCTBUM 3apsiiku Ha vacTuuax
(3apsigka wm HenTpanusauws). Pasvepbl aapognHaMUyeckmx, reOMeTPUYECcKMX M CBETOBbLIX paccevBaHuii 6amM3kv apyr
K APYry MpY M3MEPeHUU C MOMOLLbI0 CYETYMKOB ONTMYeckux vyactuy. DEHS (unn akeBrBaneHT) BbiGpaH Mo cnegyowmm
npuymMHam:

- Nlerko cosfjasatb B AnanasoHe pasMepoB C NPOCTbIM 060pyAoBaHnem (conso JSlackmHa).

- Bpems OTKNuka reHepatopa DEHS (PAO) kopoTkoe M TeCTMPOBaHME MOXET HauyaTbCA NoyTu cpasy;

- yucTOoTa B KCMOMNb30BaHNN, KOPPO3NA OTCYTCTBYET;

- Kak npaBwo, MUCMoNb3yT Npu TECTUPOBaHNW BbICOKOI(PEKTUBHBIX OUILTPOB U HA MecTax;

- He HY)XXeH pafnoaKTVBHbIA NCTOYHVK (B HEKOTOPbIX CTPaHaxX OH He pas3peLueH) UM MOHM3aToP KOPOHHOTO paspsaaa;

- TEOMETPUYECKMI 1N a3poaMHaMUYECKMA pasmep Yactul;

- pe3ynbTatbl 3PPEKTUBHOCTY HYacTuL, 65IM3KM K pesynbTataM 3hPeKTMBHOCTU TBEPAbIX YacTul, B AnanasoHe pas-
mMepos ot 0,3 go 1,2 MKwm;

- pacxofibl Ha TEXHUYEeCKoe 06CNyXrBaHNe 1 paboTy HU3KK, Tak KaK He HYXXHO NPOMbIBaTL reHepaTop, KaiméposaTb
HeWTpanusaTop uT. 4.;

- B BO/ILLUMHCTBE CNyYyaeB He OKasblBaeT BVSHWA Ha NafeHvie fasneHns B unbTpe.

owm. [18].
Cwm. [11].
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C.2.4 3arpyska nbinm

Vicnonb3yeTca oAuH TUM NbIIN — «TOHKas» Mblb VICO A2*. dUNLTPbI 3arpyXatoT A0 OKOHYATE/IbHOro UCrbiTaTe b-
HOro nNafieHust Jas/fieHus B ABa 3Tana, 3aTeM U3MEpPSIOT 3arpyXeHHy 3h(heKTUBHOCTb YacTuLl, YKasblBatoLlylo Ha Bce
N3MEHEHUs1 NPOU3BOANUTENBHOCTU.

3arpy3o4yHasi Mbi/ib He SB/ISETCA NPEACTaBUTE/NbHON peasibHON MblIbI, & UCMOMb3YEeTCA A1 «MMUTaLMU» 3arpy3Kku
Mbln. 3arpyska MOXeT AaTb MHhopMaumio 0 MeXaHMYEeCKOM 1 a3poanHaMUYeckoM agmnsariHe omnbTpa, HO 06Las koppe-
NAUNA MEeXOY CUHTETUYECKON MblIEBOM EMKOCTbIO 1 peasibHON eMKOCTbIO OTCYTCTBYET, a TECTOBas Nblb He npeacTasne-
Ha B CBOAHOM OTYeTe. VcnbiTaHns Ha 3arpy3Ky Mbii MOrYT B HEKOTOPOW CTEMNeHW yKasbiBaTb Ha NpPo6/ieMbl C NPOSIMBOM.

«ToHKas» nblb VCO npocta B UCMONb30BaHWM, U ee creuudmkauma 6osee TOYHO onpeesieHa, Yem Mbilb
ASHRAE, npumMeHsieMasi B 60/1ee paHHMX CTaHgapTax BO3AyLIHOro unbtpa. Takas nblib TOUHEeEe ykasbiBaeT Ha adichek-
TMBHOCTb MpocaymBaHusi, yem nbiib ASHRAE. EMKOCTb MPOGHOM MblIM YBEIMYUTCSA B ABa—NATb pPa3 C NOMOLbK Mbian
MCO. ina cokpalleHus TpebyeMoro BpEMEHN UCMbITaHNSA KOHLIEHTPAaLMIO 3arpy3ku yBEMYMBAKIT C MPEXHNUX 3HAYEHUA 70
(2,0 r/1000) go 140 mr/m3 (4,0 /1000 chyT3).

C.2.5 NcnbiTaHne Ha KOHAUUMOHMPpOBaHWe

HekoTopble TuNbl UNLTPYIOWMX MarepranoB paccuuTaHbl Ha 3anekTpocTaTnyeckme addpekTbl ANna OOCTUMXKEHUN
BbICOKOW 3(p(DEKTVBHOCTM NMPU HU3KOWM YCTOMYMBOCTMN K BO3AYLLUHOMY MOTOKY. BO3AeincTBre HeKOTOpbIX TUMOB NPo6/1em, Ha-
npuMep 4acTuubl FOPeHUs, Meskue YacTuLbl UM Mac/sHbIA TymaH, MOryT HeliTpann3oBaTh Takue 3apsagbl, B pesynbrare
3(hbPeKTMBHOCTL (hnNbTpa MOXET CO BPEMEHEM CHWXKATbLCA. TouHast 3adhPeKTMBHOCTb 3aBUCUT OT TUNa HocuTens, hakTu-
YeCcKOro CoAepXaHNs YacTyL, B OKPY>XaloLLEM BCacbIBAEMOM BO3Ayxe U Apyrux hakTopoB OKpyxatoLleli cpepl. 4ns nonb-
3oBaTesieli PUILTPOB BaXKHO 3HATb O BO3MOXHOCTM YXY/LUEHWS NPOU3BOAUTENLHOCTY B TEUEHME CPOKa 3KCM/TyaTaLuu.

OTy npoueaypy MCNonb3yoT A1 ONpefeNneHns Hanmums 3aBMCcUMOCTU adPeKTMBHOCTH YacTul, onnbTpa oT Mexa-
HM3Ma 3/IEKTPOCTATUYECKOTO YAA/IEHMS U MOJTyYEHNUS KOIMYECTBEHHON MHA)OpMaLUM O BaXKHOCTW 3M1EKTPOCTATUYECKOrO
yAaneHns. 3T0 AocThraeTca nyTem m3mepeHus 3dh(PEKTUBHOCTY yAasleHns 4acTul, HeoO6paboTaHHOTO (UILTPYHOLLErO
mMaTepuana v COOTBETCTBYHOLLEA 3DDEKTUBHOCTM NOC/E TOro, Kak 3(pgheKT 3/1EKTPOCTATUYECKOTO MexaHu3ma yaaieHust
yCTpaHeH uan 3ab/10KMPOBaH.

KoHauuMoHupoBaHve B COOTBETCTBUM C MeTOAOM IPA, NpvBEAEHHLIA B MPUIOXEHNUW A, BbibpaHo, NOTOMY YTO:

- TecT nokasbiBaeT MUHUMa/bHY 3(PHEKTUBHOCTbL YacTuL, (oUIbTPOB, COOTBETCTBYIOLLYIO peasibHbIM YC/I0BUSAM;

- NpoBefeHbl KPYroBble UCMbITaHUs, uccnefoBaTtenbCckne padboTbl U UCTbITAHNUSA, NOATBEPXAaLLMe eanHoobpasme
MeToJa Y ero akTyasibHOCTb;

- OTCYTCTBYET WM YBE/IMYMBAETCA YMEPEHHO nepenaz, faBfeHns cpeipl v unbTpos;

- CyLlecTByeT MHOTOMETHUI OMbIT PaboTbl C 3TVM METOAOM,;

- CYLUECTBYHOT CTaH4apTU30BaHHbIE METOb!.

Mpoueaypa Ha OCHOBE a3p030/1s BbIOpaHa, MOTOMY YTO OHa YETKO 1 ICHO BOCMPOU3BOAMMA, JIETKO U OTHOCUTENBHO
ObICTPO BbINOJHAETCS, a Takke MOXET /lyylle OTpaxaTb M3MEeHeHWs nbTpaumm, KOTopble NPONCXOAAT NPy hakTnyeckomM
MCnosb30BaHuK. BbI6Op AaHHOro NoAXo4a B HACTOSALLEM CTaHAapTe He npefHasHadyeH Ans 3aMefneHvs uin npefoTepa-
WweHna pas3paboTkv npouenyp KOHAULMOHMPOBAHNS Ha OCHOBE a3po30/1ei ApYruMy opraHn3aumsvu.

C.3 VHTepnpeTauus pesynibTaToB UCMNbITaHWA

VHTepnpeTaums pesynbTaTtoB UCMbITaHUA fo/MKHA ObITh BK/IHOYEHA B OTUET 06 MCMbITaHMsAX (cm. 11.2).

370 KpaTkuii 0630p Npoueayp MCNbITaHWA, B TOM YncC/e A1 TECTUPOBAHMWS 3/1EKTPOCTATUYECKN 3apshKeHHbIX usib-
TPOB, NpeLoCTaBnsfAeTca A1 TexX Nnonb3oBaTenieil, KTo He 3HaKoM C AaHHOW npouenypoii MICO, v npussaH nomMoyb B No-
HYMaHUM 1 VHTEepnpeTaumn pesynbTaToB, NPeACcTaB/IseMbIX B OTUeTE/pesome TecTa.

MHorve Tvnbl BO3AYLUHbIX (OUILTPOB MOMArakTcA Ha BO3AEWCTBME MACCMBHOIO 3/1EKTPOCTATUYECKOrO 3apsja Ha
BOJIOKHa 151 OCTUXKEHUS BbICOKON 3(hheKTMBHOCTHN, OCOBEHHO Ha HaYa/lbHbIX 3Tanax Ux cpoka Cnyx6bl. PakTopbl OKpY-
Xarowei cpefbl, BO3HMKAKOLLME MPU O0BCNYXMBAHWUMW, MOTYT MOBAMSTb Ha AENCTBME 3TWUX 3/1eKTPOCTaTUYECKUX 3apsiaoB,
Tak YTO NepBOHaYasIbHbIN 3AEKT YACTHL, MOXKET CYLLECTBEHHO CHU3UTLCA MOC/IE Ha4Ya/lbHOrO Nepuoga 06CyXMBaHMS.
Bo MHOrMX cnyyasix 310 KOMNEeHcMpyeTcs Win Bo3pacTaeT apekTUBHOCTb YacTuy, («mexaHuveckas a(pdeKTUBHOCTb),
TaK Kak 0caKu NblIn HakanMearTcsa 4718 06pa3oBaHnsa NblNEBUAHOIO ocafka. Ha 6onee no3gHMX cTagusax akcnnyaraumm
30heKTMBHOCTb MOXET YBEIMUNTLCH, AOCTUras WM NPeBbIas HavasibHY0 3(pEKTUBHOCTL YacTuL,.

3apeructpupoBaHHasi, HeobpaboTaHHast 1 yc/ioBHas (paspshkeHHasi) 3d(heKTUBHOCTb MOKa3blBaeT CTeneHb -
hekTa 3M1eKTPOCTaTMUECKOrO 3apafa Ha HavyaslbHYH MPOM3BOAMTENBLHOCTL U YKasblBaeT YpPOBeHb 3hdekTmBHOCTH, [0-
CTUraemblii Mpy MOSIHOM CHATUK 3dbchekTa 3apsaa N He KOMNEHCUPYHIOLLETO YBE/TMYEHNST MEXaHNYeCKo 3CDDEKTUBHOCTMY.

Coobuiaemas HeobpaboTaHHas 1 3MepeHHas ycnoBHas (paspshkeHHas) 3 PEKTMBHOCTL NOKa3bIBaeT CTENEHb 3h-
(heKTa 3/1IeKTPOCTaTUYECKOrO 3apsia Ha HauyaslbHy0 NPOU3BOAUTENBHOCTL U YPOBEHb 3DCHEKTUBHOCTU YacTuy, nony4vae-
MbIii C NO/THOCTBHIO YAasieHHbIM 3hHEKTOM 3apsa 1 683 KOMMNEHCHPYIOLLETO YBE/TMUYEHUST MEXaHNYECKON 3dhdhekTMBHOCTM.

Mo coobpaeHnsiM cor/lacoBaHHOCTU 3PhEKTUBHOCTL hMIbTPA UBMEPSIKOT C UCMOb30BaHNEM UCKYCCTBEHHO CO3-
[aHHbIX NbISIEBbIX 06/1AKOB CUHTETMYECKON MNbIIM C KOHTPONMPYEMbIM Pa3MeEpPOM YacTul,. VicnbiraTesibHas Mbiib, BblbpaH-
Has ONs WUCMbITaHWsA AaHHOro WNbTpa, 3aBUCUT OT ee HavaslbHOW ahdIEKTUBHOCTM (OUILTPaLMN B OTHOLLEHUW Kanesb
xungkoctu 0,4 MKM.

cwm. [11).
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B cnyyae npuMeHsiemMOro B 0Tpac/ieBOl MpakTUke HakiemBaHus OUbTPYHOLLEro 6/10ka B UCMbITAaTe bHbIA KaHan
B COYETaHUM C METOAOM MCMbITaHW pe3y/nbTaTbl MOTYT He COOTBETCTBOBATb XapakTepUCTUKE MeXaHu3Ma Yrn/I0THEeHWs
dunbTpa, KOTOPbIN ABNAETCA BaKHbIM KOMMOHEHTOM CUCTEMbI (OUNbTPALMN.

N3mepeHns adhheKTBHOCTU YacTuL, NOBTOPSAOT NOC/E TOro, Kak qubTp 3arpyXKeH Nbliblo 4718 TOHKOW nbinv CO
[0 Tex rop, rnoka COMpOTMB/IEHWE He MOBLICUTCH W JaB/ieHNe He JOCTUrHET 3HaveHus 375 lMa B cnyyae TecTMpoBaHus
hMNbTPOB C HN3KOWN AHHEKTUBHOCTLIO M 0 3HaYeHus 625 Ma ansa cpefbl U BbICOKON a(heKTMBHOCTY (OMIbTPOB.

He cnepyeTt npegnonaratb, 4YTO M3MepsieMble TakuM 06pa3oM MblfieBble EMKOCTU HE JO/MKHbI MMWTUPOBATL peaslb-
Hble YC/TOBMS 3KCM/lyaTaumm, Tak kak CBOMCTBa Mblv, BCTPEYatoLmecs B YC/I0BUAX IKCMyaTaumm, LWMPOKO BapbypYOTCS.
CpaBHUTE/bHbIE XapaKTepUCTVKM 1 PEATUHIM MOTYT ObITb YCTAHOB/IEHbI, HO BCerja cnegyet UMeTb B Bufy, YTO chakTuye-
CKMe YCoBUSl Ha caliTe 6yayT onpefensitb Npou3BOAUTENbHOCTL NIbTPA 06CNYXUBAHWS.

C.4 VcnblTaHWe Ha M/IOCKOM NIUCTe (TECTMPOBaHME MaTEPMAsIOB B UCTbITATE/IbHOM KaHasle)

CKOpOCTb MUHMM&sILHOTO BO3AYLLUHOTO NoToka coctasnseT 0,25 m3/c, T. €. N/I0CKWIA MCTOBOI MaTepyast Npy CKOpo-
CTN MeHee 0,65 m/C He MOXeT BbITb HEMOCPEACTBEHHO NPOBEPEH Kak MOCKUIA NNCT B UCMbITATENIbHOM KaHaste. Ans ncnbl-
TaHW Npu 6o/1ee HN3KMX CKOPOCTAX Yepe3 marepuas B UCTbITATe/IbHOM KaHasle MIOCKWA INCT HEOOXOAMMO YCTaHOBUTb
C pacLUMpPeHHON noBepxHOCTbIO. Ecnn matepuan 3akpensieH Ha W-06pa3Hoil crucTteMe pambl, €r0 MOXHO MPOBEPUTHL Kak
06LwmiA dmnbTp. Tak kak koppensauuy mexay W-06pasHbiM 1 M/I0CKAM SIMCTOM OTCYTCTBYET, METOZ MOXET ObITb NPUMEHEH
AN CpaBHEHWs1 1 OLEHKU MaTepuasia.

Ha pucyHke C.1 npefcTaBiieHa TvnoBas KOHCTPYKums W-06pa3Hoii dhopMbl, KOTOpas MOXET ObiTb MCMOSIb30BaHa
[ANA oueHkn MaTepuana unibTpa.

W-o06pa3Hasa thopma obecneurBaeT aphekTVBHYO Naowaab uabTpaummn KkeBagpaTHoro metpa (1 M2) u, cnefosa-
TeNbHO, obecneymBaeT Te Xe LMpbl, YTO NOKa3bIBAKT CKOPOCTb NOToka, M3IC, U CKOPOCTb cpeapl, M/c, T. e. 0,4 m3c ans
notoka n 0,4 m/c gnsa cpeabl.

Wcnbityemblii dovnbTpytowmii Matepras AO/KEH ObiTb Y/IOXKEH Ha pamy, pacTsHyT W 3aKpernsieH Ha pame ¢ nomo-
L0 paMOK CHETHMKA.

1— W-06pasHas pamka; 2 — matepuan cunbTpa (1 M2); 3 — pambl cyeTymka W-06pasHoit hopMmbl

PucyHok C.1 — lMpumep kagpa W-o6pasHoii thopmbl 1 AeTaneli A51st TeCTUPOBaHUs ubTPYHOLLEro MaTepuania
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MpunoxeHve D
(o6s13aTENIBHOE)

PacueT nepenaga pasneHua

Bce nepenagbl faBnieHnsi, N3MepeHHble BO BPEMS UCTIbITaHUIA, AO/MKHbI BbITb CKOPPEKTUPOBAaHbI C 3TaSIOHHON N/10T-
HOCTbHO BO3ayxa 1,1988 kr/mM3, 4TO COOTBETCTBYET CTaHAAPTHLIM YCNOBMSAM Bo3ayxa: Temnepartypa — 20 °C, 6apomeTpu-
yeckoe gasnerHve — 101325 kla, oTHocuTeibHasA BnakHOCTb — 50 %. o Tex mnop, noka M/0THOCTbL BO34yXa HaxoAuTcA
B AnanasoHe oT 1,16 a0 1,24 kr/m3, BHeCeHMe KOPPEKTUPOBOK He TpebyeTcs.

Mepenag gasnexHus dmnbtpa /lp, Ma, MOXeT GbITb paccunTaH no copmysne

Ap = c(qVn, 0.1

C = K mp2~1 mprt-\ (D.2)

rae qv— CKOpPOCTb BO3AYLUHOrO MoToka, M3c;
N — nokasaresib CTeneHu;
K — MOCTOSIHHaS,

[, — AuHamu4yeckas BA3KOCTb BO3ayxa, Ma ¢c;
p — NAOTHOCTb BO3Ayxa, Kr/m3.

MokazaHnst U3MEPUTENIBHOIN CUCTEMbI BO3AYLLHOMO NOTOKA ONpefesieHbl C y4eTOM 06 bEMHOA CKOPOCTY BO3ZYLLHOIO
NnoTOKa B YC/I0BUSIX, MpeobnajatoLyx Ha BXoAe UCTbITyeMoro gomnbtpa. C yyeToM 3TUX 3HAYEHUIA CKOPOCTM NMOTOKa BO3Ay-
Xa 1 M3MepeHHbIX NOTepb AaBrieHns nokasatesb M no gpopmyne (D.1) MOXHO YCTaHOBUTb, UCNOMb3ys METOA HanMeHbLUNX
KBa4paToB.

Mpy N3BECTHOM 3HAYEHWUM MOKA3aTesIA CTENeHW N U3MEepPEHHbI nepenag aasneHns Apl20>kr/u 3, MOXET ObITb CKOp-
PEeKTMPOBaH Ha CTaHOAPTHbIE BO3AYLUHbIE YC/I0BUSA U paccumTaH no dpopmyre

\2-n Y»1

20 PL2

APii20 = Ap (D.3)

r4e Be/IMYMHbI OTHOCATCS K 3HAYEHWAM B YC/IOBUAX UCMbITAHWIA, a MHAEKCHI K 3HAYEHWAM B CTAHAAPTHbLIX BO3AYLIHbIX YC-
J10BUAX:

pl20 = 1,1988 «kr/m3;

Pi 20 =18,097 10-6MMa *c.

Mokasatenb M onpeAenstoT TONbKO A1 YNCTOro dmsbTpa. Bo Bpems 3arpy3ku Nblv nokasatesb M MOXET MEHSATb-
cs. Tak Kak pekoMeHZyeTcs U3MepsTb KpuBble MOTepu AaB/ieHWUs MOC/e KakKAOoN 3arpy3kv Mbiv, HavaslbHOEe 3HavyeHune
nokasarens N MoXeT ObITb UCMOL30BAHO BO BPEMS MUCMNbITaHWUA unbTpa. MNN0THOCTL BO3AyXa p, Kr/M3, Npy Temneparype
I, °C, 6apomeTpuyeckoe aasneHune p, Ma, 1 OTHOCUTENbHAA BNXHOCTb @3 %, MOryT ObITb paccumTaHbl No dopmyne

-0,378
p-0,378pw (D.4)
287,06(7 +273,15) '
rge pw— napunasibHoe aas/ieHne napoB BOAbl B BO3AyXe, I'Ia, paccynTbiBaemMoe no q)opmyne
° D5
Pw~100PwS) (©.5)

pWs— AaB/ieHne HachILLEeHHOro napa Bofbl B Bo3ayxe, Ma, npu Temnepatype 7, °C, paccuutbiBaemoe no qopmysie

6790 4985
= 59,484085—— ——5,028021n(7 + 273,15
Pns = exP U+ 273.15) ( ) (D.6)

[JuvHamunueckas BaA3kocTb p, Ma «c, npu Temnepatype 7, °C, MOXET 6bITb paccunTaHa no gropmyse
1,455-106(7 +273,15)05

p W 4 -
+ (7+ 273,15)

0.7
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MpunoxeHve E
(ob6s13aTeNIbHOE)

PacueT agphekTMBHON nnouwagun

B HacTosiLLeM MPUIoXKeHWM MpriBeeHa oLeHKa 3pdekTMBHON niowaan dmnsTpaumn (uibTpa, UCMosb3yeMoro npu
BO3/IyLUHOl OUNCTKE BPALLAIOLLMXCS MEXaHU3MOB. VHdopmalyisi 0 30He HOCUTesIsl, MPeAoCTaB/eHHast 3roToBUTeNeM onsib-
Tpa, [Ao/MKHA GbITh MPOBEpeHa NyTeM U3MepeHuii 1 pacueTa. Mnowaas uibTpa paccunTLIBAKOT B COOTBETCTBUM C PYKOBOASI-
UMMM MPUHLMNAMY, OMUCaHHBIMW B IAHHOM MPUIoKeHWN. Ecrn hopMa KacceT/cknafjok 3HaunTelbHO OT/IMUAETCS OT NpuUBe-
[leHHbIX, HEOBX0AMMO CAenaThb JOMONHUTESBHYHO OLEHKY, COOTBETCTBYHOLLYHO CTaHAAPTHOM hopme v 3adhkempoBaTh B OTHETE.

E.1 KacceTHble omnbTpbI

KacceTHble hunbTpbl, Kak NpaBuio, COCTOAT (4151 MOMHOTO MOAyNsA pasMepom 592 x 592 mMM) U3 Habopa KapmaHoB,
pacnosioXeHHbIX BEPTUKA/IbHO B MOHTaXHOW pame. [ pacyeta nowagn CeT HeobX0AUMO MPUMEHSATb CREAYHOLLYHO
npouenypy:-

a) MpOTArMBAIOT KaKAylo KacceTy B HanpaB/ieHWW BO3AYLUHOTO MOTOKa AJ1s TOro, YTobbl OHa pacluvpunach Ao nos-
HOW ONVHbI L

b) M3MEepSIOT ANMHY KaKAol KacceTbl;

C) n3mMepsIoT hopmy KacceTbl (CM. pucyHkn E.1—E.3 ),

d) paccumTbiBalOT NNoOWaAb CETKN A1 KKAOro KapMaHa,

€) CYMMMPYIOT YMCTble 061acTy KacceTbl B 00LLEi nnowaan ceTy;

f) oueHVBalOT NOrpeLHOCTb N3MEPEHUST B KAUECTBE A0MNYCTMMOro Avana3oHa M3MEpPSiEMON niolagu.

B KOHCTPYKLM KacceTa 3aKpbita BxoaHas CTopoHa-3aKpbITasi Kacceta
H — BbICOTA KacCeTbl; L — [JIMHA KacCeTbl; Y — Pa3HOCTb M0 BbICOTE CBEPXY (M CHU3Y) BAO/b A/IMHBI L KacceTbl

PucyHok E.1 — KacceTHblil thunbTp, pacyeT naowiaam

PucyHok E.2 — Bug cnepeau (cnesa) u Bug c60Ky (cnpaBa), KacCeTHbIn ubTp
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1— BbICOTa KacceTbl B COOTBETCTBUN C KOHCprKLWIeVI; 2 — kacceta 3akpbiTa

PucyHok E.3 — Bug cnepefu, kacceTHblin ounbTp (3aKpbIThblit)

KacceTHas ceTb A

A=2+(H-L-yL). (E.1)

Mo npakTUYeCKM COOBPaKEHMSIM paspeLLaeTcs U3MePsTb BbICOTY KacceTbl ana LI2 B TOM ciyyae, ecnm cyxeHue
JNINHEHO NPONOPLUMOHa/TBLHO.
Torga Aj, M2, paccunTbIiBalOT No chopmysie

A =2¢«(HM sL). (E.2)

O6uwyto nnowadb HeTTo [06L, M2, paccumTbiBaloT No hopmyie

N
Ay =X A (E.3)

roe N — obLiee KOMYecTBO KaccerT.

[JmnanasoH gonycka:

H: £0,002 m (2 mm);

L: £0,003 m (3 Mm);

y: #0,001 M (1 mm).

MuUHUMaIbHOE 1 MakcMmasibHoe 3HaueHus 3IheKTMBHOW niiowaan >Arn n JITax paccumnTbiBalOT MO CAEAYHOLLMM
dhopmynam:

4min = 1[2 m{{H- 0,002} +{L - 0,003} - {y + 0,01} *{L - 0,002}/, (E.4)
Ntax = LI2 m({H + 0,002} «{L + 0,003} - {y - 0,01} m{L + 0,002})}/. (E.5)

Honyck (-) = (AT1n- /1 o6L), M2.
Jonyck (+) = (IT1ln- /1 o6w), m2.
OB6O06LEHHbIV pe3ynbTar:

Jpet = "obuy, £ TONEepaHTHOCTb, M2. (E.6)

E.2 NodpurpoBaHHble UNLTPLI

rodpupoBaHHble hrbTPbI, Kak NPaBuIo, CO34aHbl C MOMOLLBI0 TEXHOMOTMN MUHU-CKIAAKA WK C MAINCCUPYIOLLLEi
cenapauueil 13 aloMUHKA, NnacTrka win bymarn. MNpymep pasnuyHbIX TUNOB UILTPOB NpeacTaBieH Ha pucyHkax E.4
n E.5. TothprpoBaHHbIA IMALTP MOXET COCTOATb M3 NAMCCUPOBAHHON YNakoBKW, codepxallei BeCcb hunbTpyowmii Ma-
Tepuas, WIN U3roTOB/IEH U3 HECKOJIbKMX YNaKOBOK, KOTOPble cobpaHbl B MOJHbIA MALTP. /15 U3MEPEHNUA U BblUNUC/IEHUS
naowaan ceTkn dubTpa UCMNosb3YHT CeayHOLLY0 NpoLeaypy:

a) n3mepsaT addekTmBHyo WwWrpuHy W dnnbTpyrowein ynakoBku (kakgoro naketa) (B HampaB/ieHWM Monepek
N/INCCUPOBKM);

b) M3MepsloT BbicoTy H (kaaoro) naketa ounbTPOB BO3AYLUHOTO (UNbTpa. 3TO MOXET ObITh 3aTpyAHEHO (npak-
TUYeckMe NpuYMHbI). BbicoTa r1yomHbl CKIaA0K MOXET OblTb M3MEpeHa, HanpuMep MasleHbKOn BYMadKHONW /IEHTON wum
CynnopTom;
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c) adpdpekTmBHas wmprHa W npy M3mMepeHnn He Jo/hKHA BKIKUATb Matepuan repmeTuka (3a/MBku), KOTOpbI No-
KpbIBaeT BO3AYLUHbIA unbTp (€CM BO3AYX HE NMPOHMKAET B MIbTPYIOLLMIA MaTepran);

d) noacunTbIBAIOT KO/IMYECTBO HAKOHEYHWKOB B Npeaenax adyhekTMBHON AfnHbI (HanpaBieHne cKnagku);

€) B Cnydae husbTpa cenaparopa (MpsMoyrosibHas qropma CKNaakn) N3MepsoT WPKYHY HaKOHeYHWKa t;

f) B cnyyae muHu-roppuposaHHoro unstpa (V-obpasHasa cknagyaras dgopma) t = 0;

g) B cnyyvae dmnbTpa, COCTOSALWEr0 U3 HECKO/IbKMX MakeToB, obLasi cyMMa BCEX NaKeToB GyaeT O6Lei naowagbio
hunnbTpa;

h) oueHVBalOT NOrPELLHOCTb U3MEPEHUSA KaK AONYCTUMBbIA Anana3oH M3Mepsemoit niowaau.

UncTtyto apghekTuBHYO naowaib ckiagok J1EpaccuntbiBatoT no dpopmyne

A=2eHeW+teW). (E.7)

O6uwyto nowaab cet Jobi, M2, paccumTbIBaOT Mo hopmyse

Ao =1A. (E.8)
1
rae N — obLiee KomMyecTBO CKNagok.
[dnana3oH gonycka:
H: £0,001 ™ (1 mm);
W £0,002 M (2 Mm);
/- £0,000 5 m (0,5 Mm).
B cnyyae MUHU-CKNagku uibTpa MUHMMaIbHOE M MakCMMaslbHOe 3HaueHns athdekTMBHOW niowaaw /\min u J1tax
paccunTbIBaIOT MO cneayowmmM dopmMynam:
NAmin=1[2 « {{H- 0,001} «{W- 0,002}))/, m2, (E.9)

Ntax = 1[2 * ((H +0,001} « {W + 0,002})}/, m2. (E.10)

B cnyyae pasgenvtenbHoro huabtpa MYMHUMa/IbHOE M MakCMMasibHOe 3HauvyeHus 3hqiekTnBHOM naowaan 7\nin n
JITax paccunTbIBalOT MO CAEAYOLMM (DOpPMynam:

NTn = 1[2+({H- 0,001} {1 /-0,002} +{/ - 0,0005} m{1/-0,02})]/, M2, (E11)

NTax = 1[2+{{H + 0,001} «{W + 0,002} + {t+ 0,0005} *{W +0,02})]/,m2. (E.12)

Jonyck (-) = (IT1n- 11 o6w), m2.
Jonyck (+) = (/IT|n- N obwy), m2.
OTYeTHbIV pe3ynbTar (OAVH NakeTHbIA unbTp):
Anet = Jl1o6w(y) 1 A °MYCK- m2- (E-13)
OTUeTHbI pe3ynbTaT (HECKO/IbKO MakeTHbIX ONILTPOB):

Anet = 106w(7) = ponyck, M2, (E.14)

rAej — KOMMYecTBO NakeToB (CM. pUCYHOK E.5).
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1 — HakKOHEeYHVK ([); B — MUHU-GIUNBLTP: 2 — 06LLEe KONMYECTBO KPeneXHbIX HAKOHEYHUKOB (A);
C — dhunbTp cenaparopa; 3 — repmMeTUyHbIi UNLTPY, COAEPXaLLyin OAHY NIMCCUPOBAHHYIO LUMPUHY HAKOHEYHWKA

PucyHok E.4 — othprpoBaHHbIii dnibTp € ogHMM nakeToM. OLeHka YMCTOi niowaay dunstpauum

1— cbopka; 2 — MoMHbIN PUALTP UALTPYIOLLMX MAaKeTOBY (B 3TOM ciyyaey = 4); 3 — HanpaB/ieHNs1 BO3AYLIHOIO MoToKa

PucyHok E.5 — FochprpoBaHHbIin onnbTP C HECKOMbKMMK NakeTaMmu. OueHKa YiCTOon niaowaan mnbTpauum

E.3 KpyroBble ropprpoBaHHble (pnbTPbI

rohprpoBaHHble nnbTPbl (CM. pUCYHOK E.6), kak npaBuio, co3gaHbl C MOMOLLbI TEXHOAOTUN MUHW-CKIAZKN Wn
C nauccupytoweli cenapauueli U3 allloMMHKA, nnactuka unm 6ymaru). Kpyrabiii (Tpy64uaThblil) roppupoBaHHbIi conunbTp
MOXET COCTOSATb M3 MANCCUMPOBAHHO YNakKoBKW, KOTOpasi COAEPXUT BeCb (OUNbTPYIOLWMIA MaTepran WM M3roToBneHa u3
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HECKO/IbKMX YNaKoBOK (Tpy6), cOBpaHHbIX B MOHbIA unbTp. 15 M3MEepeHust 1 BbIMUCNIEHUST YMCTOW nmiowaan chunstpa
UCMO/b3YHOT CNeAyoLLy0 Npoueaypy:

a) n3mepstoT 3OEKTUBHYIO AINMHY KaokAoro dmnbTpa L;

b) n3MepsaT 3MEKTNBHYIO BbICOTY H KaXaoi ynakoBku;

C) NOACUMTLIBAKOT KO/IMYECTBO HAKOHEYHWMKOB CK/1aZ0K MO NEpUMETPY (HanpaBneHve cknagku);

d) B cnyyae dwmnbTpa cenapatopa (NPsAMOYrosibHas dhopma CKagKkv) 3MepsItoT LWNMPUHY HaKoHeYHuKa f;

€) B c/yvyae MUHU-rogoprpoBaHHoro gounbTtpa (V-obpasHas cknagyatas copma), t=0;

f) B cnyyae dwnbTpa, COCTOSLLErNO M3 HECKO/IbKMX MaKeToB, 06Last CyMMa BCEX MaKETOB SBMSETCA 06Lelt naolla-
Oblo unbTPa;

0) OLEHMBAKT MOrPeLHOCTb U3MEPEHUST KakK AOMYCTMMbIV Anana3oH naMepsiemoli o6nactu:

Unctyto adhchekTrBHY0 naowaab Ckiagok /1§ M2, paccumTbiBatoT no doopmyse

N=2mHeL+teL). (E.15)

O6wyto nnowage cetn J1o6w, M2, paccunTbiBaroT No hopmyne

N>6w=1A. (E.16)
1

raoe N— obuiee KomM4ecTBO CKAaAoK.

[dunana3oH ponycka:

H: £0,001 m (1 mm);

W +0,002 M (2 Mm);

t £0,0005 ™ (0,5 Mm).

B cnyyae MUHK-CKNagkn onnbTpa MUHMMa/IbHOE M MaKCMasibHOe 3HadYeHnst addchekTmBHOM naowaau J17in n /1tax
paccunTbIBalOT MO Crieayowmm opmynam:

NTin = 12 « (H- 0,001} *{W- 0,002}))/, M2, (E.17)
NTax = 1[2 « {H + 0,001} « {W + 0,002})}/, m2. (E.18)

B cnyuae pasfenntenibHoro (uibTpa MUHUMA/IbHOE U MaKCUMaslbHOe 3HaueHust adhdpekTMBHOI naowaam Amn v
JITax paccunTbIBAKOT MO CrieAyoWmUM diopMysiam:

NTin = 1[2+¢H - 0,001} ®{W - 0,002} + {t- 0,0005} «{W- 0,02/, M2, (E.19)

Ntax =1[2 m({H + 0,001} « {W + 0,002} + {t + 0,0005} m{W + 0,02})]/. (E.20)

Jonyck (-) = (1Tln- o6y, m2.
Jonyck (+) = (IT1n- /T o6w), m2.
OT4eTHbI pe3ynbTaT (OAMH NaKeTHbIA UNbTP):
Anet = "obui(y) £ fLonyck, m2. (E.21)
OTueTHbI pe3ynbTaT (HECKO/IbKO NakeTHbIX UIbTPOB):

~net = 1Mo6wa)l [ °MyCcK m2- (E-22)

raej — KOMMYecTBO NakeToB (CM. pUCYHOK E.5).
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PucyHok E.6 — Liyknnyeckuii, rodyprpoBaHHbIii hnnibTp

E.4 [lpyrve KOHCTpyKunn

Ecnv npoBoAsAT NpoBEpPKY APYTMX KOHCTPYKLMIA BO3AYLIHOMO (hr/ibTpa C COBEPLUEHHO pasHbiMM dopMamMu 1 MeToaa-
MU, TO [O/DKHO GbITb ONMCAHO, KakuM 06pa3om onpeferieHa nowaib CeTkU, BKIKYas AManasoH Jonycka.
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MpunoxeHve OA
(cnpaBo4HOe)

CBefeHNA O COOTBETCTBUM CCbIJIOYHBLIX HaLMOHa/IbHbIX CTaHO4APTOB MeXAYHapo4HbIM cTaHaapTam,
NCMNnoJib30BaHHbIM B KayeCTB€ CCbIJIOYHbIX B MTPUMEHEHHOM MeXAYyHapoAHOM CTaHAapTe

Tab6nuuya JAL

O603Ha4YeHNEe CCbINIOYHOrO CTeneHb O603Ha4YeHne N HaMMEHOBAHME CCbISTOYHOrO
HaLWOHa/IbHOTO CTaHaapTa COOTBETCTBUSA MeX/yHapoAHOro ctaHaapTa

ISO 14644-3:2005 «4uctble NomeLleHNs 1 CBA3aHHbIE C HUMW KOH-

FOCT P 1CO 14644-3—2007 tot Tponupyemble cpefpl. YacTtb 3. MeToap! NCbITaHW»
ISO 21501-4:2007 «[llonyyeHne pacnpefesieHns 4vactuy no pas-
L MepaM. OnTuyeckme MeToAbl OLEHKM OTAeslbHbIX YacTuu, YacTb 4.
FOCT P NCO 21501-4—2012 toT CyeTumnky YacTuL, B BO3AyXe AJ1A YMCTbIX 30H, paboTaroLime Ha npuH-
uune paccesHus ceeTa»
MpumeyaHne — B HacTosWeli Tabnuue MCNOMb30BaHO crefytollee yC/I0BHOE 0603HaYeHVe CTeneHn cooT-

BETCTBUSI CTAHAAPTOB:
- HOT — nAEeHTNYHbIe CTaHAAPTbI.
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