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MNpegncnosne

Llenn, oCHOBHblE MPUHLWMLI U 06 Me NpaBuaa nNpoBeAeHns paboT Mo MexXrocyaapCcTBEHHON cTaHaap-
Tnsauum yctaHosneHbl FOCT 1.0 «MexrocygapcTBeHHaa cuctemMa ctaHgaptusanmm. OCHOBHbIE NOJSTIOXEHNA»
n FOCT 1.2 «MexrocygapcrBeHHas cuctema ctaHgaptusaumm. CtaHaapTbl MeXrocygapcTBEHHbIe, npasuna
1 pekoMeHgaunMm nNo MexXrocygapcTBeHHON ctaHgapTusauuu. Mpasuna paspaboTku, NPUHATUSA, 06GHOBNEHNUS
N OTMEHbI»

CBefieHusi o ctaHgapTe

1 NoAroToB/NEH O6uiecTsoMm C  OrpaHu4YeHHol OTBETCTBEHHOCTbIO «MOHUTOPUHI»
(OO0 «MOHUTOPWHI») Ha ocHOBe COGCTBEHHOTO MEpPEBOAA Ha PYCCKUA A3bIK aHr/10sA3bl4HOW Bepcun
cTaHjapTa, yKasaHHoro B nyHkre 5

2 BHECEH ®epepasibHbIM areHTCTBOM M0 TEXHUYECKOMY perysiupoBaHunio 1 MeTposiornm

3 MPUHAT MexrocyfapCTBEHHbIM COBETOM MO CTaHAapTusauuu, MeTponorum u ceptudukaymmn
(npotokon ot 31 asrycta 2020 r. N9 132-1)

3a npuHATHME NporosocoBasin:

KpaTkoe HauMeHoBaHue cTpaHbl Kop cTpaHbl no Cokpall,eHHOe HanMeHOoBaHWe HauWoHaNbHOTo
no MK (MCO 3166) 004 - 97 MK(MUCO 3166)004-97 opraHa no ctaHgapTtusauumn
ApmeHusa AM 3A0 «HauuoHa/bHbI OpraH Mo cTaHAapTu3auum u
meTponorum» Pecnybnnku ApMmeHus
Benapycb BY loccTaHpapT Pecny6nvkvn Benapych
Knpruans KG KblpreisctaHgapT
Poccua RU PocctaHgapt
TamxvkicTaH TJ TamKkukcTaHgapT
Y36ekucTtaH uz YactaHgapt
YkpaunHa UA MWH3KOHOMUKN YKpaunHbl

4 Mpuka3om defepanbHOro areHTCTBa No TEXHUYECKOMY PerynpoBaHvio U MeTposorimn ot 21 oktabps
2020 r. Ne 893-cT mexrocygapcTBeHHblii ctaHgapT FOCT ISO 16900-4—2020 BBeAeH B AeliCTBME B kKayecTBe
HaLMOoHa/IbHOro cTaHgapTa Poccuiickoit ®epepaumm ¢ 1 oktabpsa 2021 .

5 HacTtosawmii cTaHgapT UAEHTUYEH MeXAyHapoaHoMy cTaHgapTy ISO 16900-4:2011 «Cpepctsa WH-
AVBUAYyanbHON 3almnTbl OPraHoB AblxaHusa. MeTofbl UCMbITAHUIA 1 UcnbiTaTensHoe o6opyfoBaHue. YacTs 4.
OnpegenexHne cop6LUMOHHON eMKOCTU NPOTVWBOrasoBblX (PMILTPOB, MWUrpauuu, gecopbuum 1 MOHOOKCMAA
yrnepoga B gMHaMuyeckux ycroBusix» («Respiratory protective devices — Methods of test and test equip-
ment — Part 4: Determination of gas filter capacity and migration, desorption and carbon monoxide dynamic
testing». IDT).

MexayHapoaHblli cTaHAapT paspaboTaH TexHuueckum komuteTom ISO/TC 94.

HavmMeHoBaHMe HacToslero cTaHAapTa W3MEHEHO OTHOCUMTENIbHO HaWMEHOBAaHWSA YyKa3aHHOro
MeXxAyHapogHoro ctaHgapTa gns npusefexus B cootseTctene ¢ FOCT 1.5 (nogpasgen 3.6).

Mpy NpYMeHeHMn HacTosALWero cTaHAapTa peKoMeHAyeTCs UCNOob30BaTb BMECTO CCbIIOYHbIX MeXAy-
HapoAHbIX CTaHJAapPTOB COOTBETCTBYIOLUME MM MEXIOCYAapCTBEHHblE CTaHAapTbl, CBEAEHUS O KOTOPbIX Npu-
BefleHbl B JONONHNUTE/TLHOM Npuaoxexnun JA

6 BBEJEH BIEPBbIE

7 HekoTopble 3/1eMEHTbI HACTOSILLEr0 cTaHAapTa MOryT SBMSTLCA 06bekTamy NaTeHTHbIX Npas
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WNHopmaLums o BBegeHUn B feiicTBUE (NpekpaLleHun feiicTBUS) HaCTOoAWEero cTadHgapTa u nsme-
HEHWUI K HeMY Ha TeppuTOpMM yKa3aHHbIX Bbille FrocyaapcTB Ny6aMKyeTCA B yKazaTensx HauMoHa IbHbIX
CcTaHAapTOoB, N3aBaembix B 9 TUX rocygapcTsax, a Takke B ceTu VIHTepHeT Ha caiiTax CooTBe TCTBY-
IOLLIMX HALMOHaNbHbIX OPraHoB No cTaHjapTusauuu.

B cnyyae nepecmMoTpa, M3MEHEHUS UM OTMeHbl HACTOSALLEro cTaHgapTa cCooTBeTCTBYyLWan UH-
hopmauusa 6ygeT onybnmkosaHa Ha ouunanbHOM MHTepHeT-caiTe MexrocygapcTBEHHOro coseTa no
cTaHgapTusauuu, MeTponoruv n cepTudukauny B kaTanore «MexrocygapcTBeHHble CTaHAapTbi»

© ISO. 2011 — Bce npaBa coxpaHsaTca
©CTaHgapTuHdopM. opopmneHue. 2020

B Poccuiickoii ®eaepaumy HaCTOAWMIA CTaHAapT He MOXET 6bITh MOSIHOCTLIO
WK YacTWYHO BOCMPOU3BELEH, TMPAXMPOBAH M pacnpocTpaHeH B kadyecTBe odu-
uManbHOro usgaHns 6e3 paspelieHnst deaepasibHOr0 areHTCTBa Mo TEXHUYECKOMY
perysiMpoBaHuio 1 MOTPO/IOTK
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BBepeHve

HacToswwmii ctaHfapT NOArOTOBMEH B LeNAX peann3auuy nonoXxeHnii CTaHAapToB, yCTaHaB/IUBAIOLLMX
TpeboBaHVsA K NPOAYKLMN 1 PACNpPOCTPaHAIOLLMXCA Ha CPeacTBa MHAMBMAYaIbHON 3aLUMTbl OPraHOB AblXaHus.
MeToabl NCnbITaHWi NpuBeAeHbl A8 CPeACTB UHANBUAYa/bHON 3aLUUTbl OPraHoB AblixaHus B c6ope n Ans ux
3/1eMeHTOB. Bce OTK/IOHEeHWSA OT MeTOL0B UCMbITaHUI, YCTAHOBEHHbIX HACTOSLLMM CTaHAAPTOM, AONyCKaT-
CS TONbKO MPW yKa3aHUy Taknx OTKNIOHEHWU B COOTBETCTBYIOLMNX CTaHAapTax Ha NpoayKLuio.

Mopkomutetom ISO/TC 94/SC 15 «CpepacTBa UHAVMBUAYaANbHON 3alUUTbl OPraHoB AbiXaHns» TexHuye-
CKOro komuteTa no ctaHgapTmsauun ISO/TC 94 «CpefcTBa MHAMBUAYANBHOW 3aluTbl. 3aluTHas ogexaa v
obopygoBaHve» MexayHapoaHoOW opraHusauuy no ctaHgaptusauun (ISO) paspabotaHa cepus ctaHAapToB B
chepe cpeacTB MHAMBUAYA/TbHON 3awWMTbl OPraHoB AbixaHus (ganee — CA30/M).

ISO 16900-4:2011 oTHOCWTCH K rpynne cTaHA4apTOB YyKa3aHHOW cepuu W ycTaHaBiuBaeT MeToAbl
ucnbiTaHWiA, npumeHsemble B cdoepe npomssogcTea CU30[ B COOTBETCTBUN C MEXAYHAPOAHO NPaKTUKOM.

YuntbiBas pasnnuna cUCTeMHbIX noaxofos B o6nactm CU30/[ B pamkax EBpasuiickoro coseta no
cTaHgapTusaumu, metponoruun n ceptudumkaummn (EACC) n MexayHapoaHoi opraHmsalumnm no crtaHaaptusasmm
(ISO), HacTosAWMIA cTaHdapT, UAeHTUYHbIA ISO 16900-4:2011, npefHa3HauvYeH A1 UCMOb30BaHNA 3anHTepe-
COBaHHbIMV CTOPOHAMW NPW OCYLLLECTB/IEHUW IKCMOPTHO AeATENbHOCTY.
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M E X T OCUY A4 APCTUBETHH®bB W CTAHAOAPT

Cuctema cTaHAapToB 6€30MacHOCTM Tpyaa
CPEJCTBA NHAVNBUAYANBHOW 3ALULNTbLI OPFAHOB [AbIXAHWNA
MeTogbl CNbITaHU U ncnbiTaTeNbHOe o6opyAoBaHue
YacTtb 4

OnpepeneHne copbLMOHHON eMKOCTH, YCTOWUYMBOCTU K BHYTpeHHel anddysnu/gecopbumn
NMPOTUBOra3oBbIX N KOMGUHUPOBAHHbLIX (PULTPOB HA MOCTOSIHHOM BO34YLIHOM MOTOKE
1 BPEMEHU 3alMTHOro AelicTBNA dMALTPOB A5 3alUTbl OT MOHOOKCMAA yrnepoga
Ha CMHycounaasibHOM BO3AYLWHOM NOTOKe

Occupational safety standards system. Respiratory protective devices. Methods of test and test equipment.
Part 4. Determination of gas capacity, internal migration/desorption of gas and combined filters using constant
air flow and breakthrough time of filters against carbon monoxide using sinusoidal air flow

Jata BBegeHus — 2021—10—01

1 O6nacTb NPUMEHeHUs

HacToswwmii cTaHgapT ycTaHaBnnBaeT MeToAbl UCMbITaHWi AN onpegeneHns CopoUMOHHON eMKOCTU
CbEMHbIX UM HECHEMHbIX MPOTUBOra3oBbIX U KOMOVMHMPOBAHHbLIX (DUILTPOB ANS CPeACTB UHAMBUAYANbHON
3aWuTbl OpraHoB AbixaHua (ganee — CW30[). HacTtoawwmii cTaHfapT BkIoyaeT B cebA [ONOMHUTENbHbIE
ucnbiTaHms uAbTPOB Ha 6GONbLUMX pacxofax BO34yXa, WCMbITAHUS Ha YCTONYMBOCTbL K Aecopbuuwn/
BHyTpeHHeli anddysnumn n onpegeneHme BpemMeHy 3alMTHOroO AeicTBUS hunbTPOB MO MOHOOKCMAY yrnepoaa
Ha CMHycoMAanbHOM BO3AYLUHOM MOTOKE.

MpumMmeyaHue — 3TM UCMbITAHUS NPOBOAATCA B Na6OPATOPUAX C UCMOMb30BAHWEM YCTAHOBMEHHBIX TECT-
BELLECTB B 3a/aHHbIX YC/I0BUSAX U. CIEA0BATE/ILHO, HE ONPeAensioT IPGEKTUBHOCTL (DUILTPOB B YCMIOBUSIX SKCMyaTaLuUN.

2 HopmaTuBHbIE CCbINKM

B HacTofweM cTaHAapTe MCMosib30BaHbl HOPMAaTUBHBIE CCbIJIKU Ha criefylolme cTaHaapTsl. Aas gatu-
POBaHHbIX CCbI/IOK MPUMEHSIIOT TOIbKO YKa3aHHOE U34aHne CChbIIOYHOMO CTaHAapTa, ANA HELATUPOBAHHbIX —
nocnegHee nsgadve (BK1O4as BCE N3MEHEHNS).

ISO 16972. Respiratory protective devices — Terms, definitrons, graphical symbols and units of mea-
surement (CpefcTBa MHAWBMAYANbLHOW 3aliUTbl OPraHoB AblXaHus. TepMuHbI, onpefenexus, rpaduyeckue
CUMBOJIbI Y €JUHULIbI N3MEPEHUS)

ISO/TS 21748*, Guidance for the use of repeatability, reproducibility and trueness estimates in measure-
ment uncertainty estimation (PykoBoACTBO NO MCMNOJ/Ib30BAHMNI0 OLLEHOK NOBTOPSIEMOCTU, BOCNPOU3BOAUMOCTY
1 NPaBWILHOCTW NPU OLLeHKE HEONpPeAeNeHHOCTH N3MePEeHUiA)

* 3ameHeH Ha ISO 21748:2017 Guidance for the use of repeatability, reproducibility and trueness estimates in mea-
surement uncertainty evaluation (PyKoBoACTBO MO 1CMO/Ib30BaHNIO NoKasaTesieli MOBTOPSAEMOCTY, BOCMPOU3BOAMMOCTY 1
npaBW/IbHOCTYN MPY OLEHUBaHWUWN HeonpefeeHHOCT n3MepeHnii). OfHaKko AN OfHO3HAYHOTO cobntofeHNs TpeboBaHus
HacTosiLero cTaHAapTa, NPUBEAEHHOrO B AATMPOBAHHONM CCbISIKe, PEKOMEHAYeTCsi MCMOMb30BaTh TO/bKO ykasaHHoe B
3TOli CCbIIKE U3faHve.

M3paHne ouymansHoe
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3 TepmuHbI 1 onpeaeneHvs

B HacToflweM crtaHfapTe NMpUMMEHEHbl TePMUHbI B COOTBETCTBUM C ISO 16972, a Takxe cnepyloLine
TEPMUHbI C COOTBETCTBYIOLLMMUN ONpeAeneHnaMu:

3.1 copbuwnsa (sorption): [lMpouecc, B XoAe KOTOpPOro OAHO BellecTBO (COp6GEeHT) nornowaeTr um
yAepXuBaeT Apyroe BewecTBo (TeCT-BELLeCTBO) NyTeM agcopbunn nnm abecopbuuu.

3.2 pecopbuuna (desorption): Mpouecc, B Xoe KOTOPOro 04HO BeLLecTBO (COp6eHT) BbigensieT abcop-
6upoBaHHOe UK agcopbrpoBaHHOE BELLECTBO.

3.3 Bpemsa 3awuTHoro gelicteua (breakthrough time): Bpems, npowejllee ¢ Hayana UcnbiTaHus Ao
[OCTUXEHNA HOPMAaTMBHO NMPOCKOKOBOM KOHLEHTPaL MM TeCT-BELLEeCTBa Ha BbIXOAE U3 UCMbITYeMoro daunbTpa.

3.4 copbunoHHas eMKOCTb NpoTumBOrasoBoro unbtpa (gas filter capacity): Macca nnm o6bem
onpefeneHHoro TecT-BellecTBa, YAAaNIEHHOr0 WAWN YAEepXaHHOro nNpoTMBOrasoBbiM WMAN KOMOUHMPOBAHHBLIM
dmNbTPOM NpM 3afaHHbIX TemnepaType, OTHOCUTENbHOW BN@XHOCTW, COAEPXaHNN TecT-BeLecTBa 1 pacxoie
BO34yXa.

MpumevyaHue — Maccy WM 06bEM PaACCUUTLIBAIOT MO NOKA3ATE/N0 BPEMEHN 3aLLMTHOTO AeCTBYS, onpeje-
JIEHHOMY [10 AOCTMXEHMUS YCTAHOB/IEHHON MPOCKOKOBOW KOHLEHTPaLMN.
Hwxe npuseaeHa hopmyna s pacueta copbLYOHHON EMKOCTM:

c-V<W%,- to-*-
roe C— copb6unoHHas eMKOCTb, AM3:
— 06bEeMHbIN pacxof Bo3ayxa. AMIMUH;
C — cofepxaHwue TecT-BellecTBa. CMIM3
7Lr— BpeMsi 3alMTHOro AelCTBUSA, MUH.

Mpumep Vn=30 an3IMuUH.
C ~ = 1000 cm3Im3
tbr = 30 MuH.
C=304mM3IMuH m1000 cM3IM3 w30 MmuH m1<[6=0,9 am3.

3.5 fonoNHNTENbHbIE UCMBITAHUA NPOTUBOra3oBbiX PUALTPOB Ha 6ONbLINX pacxodax Bo3gyxa
(gas filter validation test at specified flow rates): VicnbiTaHne gns oLEeHKM CNOCOBGHOCTN NPOTUBOra3oBbIX husb-
TpPOB 06ecneynTb MUHUMAasbHBIA YPOBEHb 3aluUThbl 418 3asAB/IEHHOIO Knacca.

3.6 kymynaTusHasa posa (integral dose): CymMmMapHOe KO/JMYECTBO TeCT-BELLeCTBa, M3MEpeHHoe 3a
hMNbTPOM B X0A€E MCMbITAHWIA.

MpumeyaHne — PaccunTbiBAIOT Kak MHTErpasl OT MTHOBEHHOIO COAEPXaHUs TECT-BELLECTBA 3a (hU/IbTPOM (Kak
(PYHKLMM BPEMEHUN) 3a BPEMS UCMbITAHUSA, YMHOXEHHbIN Ha 0OGbEMHbI pacxos, Bo3ayxa.

4 TlpepBapuTesibHble yCoBUA

KOHKpeTHble yCNoBKA NPOBEAEHNS WUCMbITaHW YyCTaHOB/EHbI B COOTBETCTBYHOLLMX CTaHAapTax Ha npo-
Aykumio. K faHHbIM yCNOBUAM OTHOCHAT:

a) KonmnyecTBO 06pasLoB:

b) nocnepoBaTeNbHOCTL 3TANOB NpeABapuTe/IbHOW NOArOTOBKY,

C) MeTog wucnbiTaHus  (onpefeneHvie COPOLMOHHON  eMKOCTW, [OMOJIHWUTEsNbHbIe  WUCMbITaHWs
npoTMBOra3oBbix (IMILTPOB Ha 60MbLIMX pacxojax BO3gyxa, onpegeneHve YCTOWYMBOCTU K BHYTPEHHel
anddpysum (metog A 1 meTog B), onpeneneHune ycToiiuMBoCcTM K gecopobuunl;

d) napameTpbl ucnbiTaHusa AN1a onpegeneHns COpOLMOHHON eMKOCTW [TecT-BeLecTBo, codepxaHue
TecT-BeLecTBO, NPOAYKTbl peakuuu (Mpu Hanmyum), NPOCKOKOBas KOHLUEHTpauus, TpeboBaHus K BpPeMeHU
3alMTHOrO [AeiicTBUSA, OTHOCWTEsSIbHAA BNAXHOCTb, Temnepatypa, MNOCTOSAHHbIA/CUHYCOMAaNbUbIA NOTOK,
pacxof Bo3fyxa, HaCTPOMKMN fbIXxaTe/IbHOW MaLLUHbI];

B) napameTpbl [AOMNONIHWUTENbHbIX MUCMbITAHWI NPOTMBOra3oBbiX (OUALTPOB Ha 6OMbLUMX pacxogax
BO34yXa [TecT-BelecTBO, cofepxaHvne TecT-BellecTBa, NPOAYKTbl peakuun (Npy Hanuuum), NpoCKoKoBas
KOHLeHTpauus, TpeboBaHNa K BPeMeHW 3aliuTHOro AeicTBMA, OTHOCUTENbHaA B&XHOCTb, TemnepaTypa,
pacxopg, Bo3ayxal;

f) napameTpbl UCNbITAHKA NO ONpefeneHnto YCTOMYMBOCTM K BHyTpeHHel anddpy3nn 1 ycToiiumBocTy K
Aecopbumn [MPofoMKMTENBHOCTL UCMbITAHUA, NPOAYKTbI peakuun (Mpy Hanuyumn), 3aBeplieHne MCMbITaHus,
NPOAO/MKNTENBHOCTL BO3AENCTBMSA TecT-BeljecTBa Ha MepBOM 3Tane MUCMbiTaHWM Ha YCTOWYMBOCTU K
necop6uuul.
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5 O6uwpme TpeboBaHUs

Bce 3HauyeHWss BenuUUH, MpUBeAEeHHble B HacTosAWeM cTraHjapTe, SBNAIOTCA HOMWHa/IbHbIMU.
[JlonyckaeTca OTkK/IOHEeHMe *5 OT yka3aHHOro 3HayeHus TemnepaTypbl, He YCTaHOBJ/IEHHOIO B HacTOALEeM
CTaHAapTe Kak MakcyMasibHOe WM MUHUMasnbHOoe. Ecnu He ykasaHO MHOe, TemnepaTtypa OKpyXatoluein
cpenbl Npu NCNbITAHNAX OO/HKHA HAaXo4MTbCA B npefenax ot 16 °C go 32 °C. a oTHOoCUTENbHAsA BNaXHOCTb —
(50 + 30) %. /liobble 3HaYeHNss TeMnepaTypbl 3a4at0TCa € norpeLHocTbio +1 BC.

6 CyLHOCTb MEeToA0B UCMbITaHWU

6.1 Copbuus

6.1.1 OnpegenexHne copObLNOHHOK €MKOCTK

MpoTMBOrasoBblii UM KOMGBUHUPOBAHHLIA OKUNLTP NoABEpPrawT BO3LENCTBUIO YCTAHOB/IEHHOIO TECT-
BellecTBa B 3a/jaHHbIX YC/I0BUSX, NPU 3TOM ONpefensoT BPeMs 3aliMTHOro AeiCTBKSA, NpU KOTOPOM Mpouc-
XOZMUT NPOCKOK TECT-BELLeCTBa.

6.1.2 lonoNHUTENbHbIE UCMbITAHUSA NPOTUBOra3oBbiX (PUILTPOB HA 6OMbLINX pacxofax Bo3gyxa

MpoTMBOrasoBblii UM KOMBUHUPOBAHHbLIA KUNbLTP NoABepralT BO3AEHCTBMIO YCTAHOB/IEHHOTO TECT-
BellecTBa nNpu 60/bLIOM pacxofe BO34yxa, Npu 3TOM ONMpeAensiioT, NpeBbIlLaeT M BPeMS 3alMTHOrO Aei-
CTBWS YCTAHOB/IEHHOE 3HAYEHNE.

6.2 OnpepgeneHne ycToliuUNBOCTMN K BHYTPEHHeW anddysumn/gecopbumnm

6.2.1 OnpepgeneHne yCTOWYMBOCTU K BHYTpeHHel anddysnn (metoq A n metop B)

MpoTrBOrasoBbll NN KOMOUHMPOBAHHbLIV (WALTP NOABEpPratlT BO3AENCTBUIO YCTAHOB/IEHHOTO TecT-
BellecTBa B 3afjaHHblX ycrnosuax. MNocne 3Toro unabTp XpaHAT B 3afaHHbIX ycnosusx. MNocne xpaHeHus
yepes huabTP MPONycKalT YMCTbIA BO3AyX (MeTog A) unun TecT-BellecTBO (MeTog B) ¢ uenbio onpegenutb
CNoCco6HOCTL hnbTpa yAepxnBaTb TECT-BELLECTBO.

6.2.2 Onpepfo0/I0HMO YCTOWYMBOCTM K fecopbunn

MpoTBOrasoBbli MM KOMOGUHMPOBaHHbLI UNLTP NOABEpPraloT BO3AENCTBMI0 YCTAHOB/IEHHOTO TecT-
BellecTBa B 3afaHHbIX YC/10BUsAX. [ocne aToro yepes puabTp He3ame/IMTeNIbHO NPONyCKalT YACTbLIA BO3AYX
C Le/Ibio onpeennTb CNoCo6HOCTL InbTPa YAepXusaTb TeCT-BELLeCTBO.

6.3 OnpejeneHvie BpeMeHM 3alUTHOTO AeACTBUA (hUNbTPOB Mapku CO no MOHOOKCcKAY yrnepoaa
Ha CMHycouaanbHOM BO3AYLWHOM MOTOKE

MpOTUBOras3oBbIii MM KOMGUHUPOBAHHLIA (UNLTP Mapku CO noABepralT BO3AeWCTBMIO MOHOOKCUAA
yrnepoga B 3aflaHHbIX YCMOBUAX [ANs1 ONPefeNieHnss COAEpXaHWs MOHOOKCUAA yrnepoga 3a (hUIbTPOM BO
BPeMs UCTIbITaHWsSI 1 KyMY/ISITUBHOI 036l MOHOOKCL,AA yriepoaa.

7 WNcnbiTatenbHoe o6opynoBaHue

7.1 WcnbiTaTensHoe o6opyfoBaHue Ans NpoBeAEHUs UCMbITAHUS Ha MOCTOSIHHOM BO34YLUHOM
noToKo

WcnbiTaTensHoe 060pyaoBaHne COCTOUT U3 TPex YacTeid:

a) reHepartop TecT-BellecTBa;

b) ucnbiTatenbHas kamepa;

C) CpeAcTBO U3MepeHus (razoaHanusaTop).

MprHUMNManbHaa cxema ucnbiTaTelbHOro 060pyoBaHNs NpeacTaBeHa Ha pucyHke 1.

7.2 TeHepaTop TecT-BOlLecTBa

Tpebyemoe copepxaHue TecT-BellecTBa MOXeT ObiTb MOSlyYEHO C WCMNOb30BAHMEM HECKONbKMX
MeToAoB. Huxe npriBefieHbl METOAbI reHepaLumn TecT-BeLlecTsa:

a) MUCMNo/sb30BaHWe NpeaBapuTenibHO pa3basfieHHOro (B BO34yXe) TECT-BELLECTBa;

b) pasbaBneHve TecT-BellecTBa ra3oM-HocutTenem (BO3ayxom);

C) ucnapeHve TecT-BellecTBa B rase-Hocutene (Bosayxe).

d) cuHTe3 BO BpeMs UCMbITaHWsA, NPU 3TOM NOJlyYaeMoe TeCT-BelecTBO NepeHOCUTCsA B ra3-HocuTenb

(BO34YX).
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CnepyeT yunTbiBaTb, YTO CTabunnsauusi COAEPXaHWUs TECT-BellecTBa 3aHMMaeT HEeKOTOpoe BpPeMS
13-3a OCaXAEHMWsI TECT-BELLECTBA HA CTEHKaX reHepaTopa TeCT-BellecTBa U CTeHKax UCNbITaTeNbHO Kamepbl.

7.3 WcnbiTaTenbHaa kamepa

VcnbiTatensHas kamepa Jo/hKHa MMETb Hagnexalmini pasmep Ans pasMelleHnst B Heli ounbTpa(oB). a
Takxe o6ecneuymBatb 0OAHOPOAHOCTL NOAABAEMOr0 Ha (OUILTP BO3AYLLIHOIO NOTOKA.

KOHCTpyKLMSi kamepbl A0/KHA BbITb YCTONUMBOI K BO3AENCTBUIO TECT-BELLECTBA, FEPMETUYHON U Bbl-
aepxusartb N060e AaBieHne, Kak NooxnTebHoe (M36bITOUHOE), Tak U oTpuLaTenbHoe (paspshkeHne), KoTo-
poe MOXeT BO3HMKHYTb B NpoLecce UCNbITaHus.

MonoxeHne obpasua uabTpa AO/MKHO GbiTb TakMM, YTOObI TECT-BELLECTBO NPOXOAWMO Yepe3 Hero B
rOPU30HTA/IbHOM HanpaB/ieHWM W B HanpaB/ieHUM MWHUMAasbHOW BbICOTbI (dMnbTpa. Bo3ayLiHbIA NOTOK He
[OMKEH HANPaBNATLCA HENOCPEACTBEHHO Ha PUNBLTP.

7.4 CpencTBO U3MepeHuit

Bpems oTknvka cpefctea M3MepeHus, BKIYas NMHMI0 oTbopa npob v coefunHeHus, AO0MKHO 6biTb
YCTaHOB/IEHO W YUYTEHO NMpW UCMbITaHUU. CPeacTBO M3MepPeHUs (ra3oaHann3artop) 4O/MKHO(EH) UMETb focTa-
TOYHYI0 YYBCTBUTE/IbHOCTb W pa3peLleHne, No3BOJIAOLEE TOYHO ONpeAennTb CofepxaHne TecT-BelecTsa,
coctasnstoliee 10 % OT ycTaHOB/IEHHOW NPOCKOKOBOM KOHLLEHTpaLuu.

1— c6poc: 2— nogava Bosgyxa. 3— rect-BeuwjecTso. 4 -m pacxogomep: S—anammmenb; B— BoasiHOl xonoannbHUK (TepmocTar). 7 —

nogava TtecT-seuiecTtBa: B -+ ucnbiTyemsblit o6pasey: 9 — pacxogomep: 10 - cmecutenb: 11 -+ ucneiTaTenbHas kamepa: 12 — cpeAacTBo

n3MepeHus TemnepaTypbl: 13 — CpPeACTBO U3MEPEHUA OTHOCUTENbHOW BNAXHOCTW: 14 - aHanu3aTop TecT-Bel,ecTBa, NojaBaemMoro B
ucneiTaTenbHylo kamepy. 15 —aHanusaTtop TocT-BelecTsa 3a punbLTpPom

PucyHok 1 — MNpuHUMnuasnibHas cxema ncrbitatesisHoro OﬁOpy,EI'OBaHVIH AN4a npoBeAeHnsa ncnbltaHUAa No onpegeneHnto
COp6LlVIOHHOI7I €MKOCTN Ha NOCTOAHHOM BO3YyLLIHOM NOTOKe

7.5 WNcnbiTaTenbHoe oGopy,qosaHme ana  npoBefgeHuAa  UCNblITaHUA Ha CUHYycouaasibHOM
BO34YyLWIHOM MNOTOKe

MpuHUMNManbHas cxema ucnbiTaTenbHOro 060pyfoBaHUs npefcTas/ieHa Ha pucyHke 2. OCHOBHbIMU
COCTaBHbIMUW 3/1eMEeHTaMu ABNSOTCS:

a) AbixaTesibHas MallvHa, 060pyAoBaHHas perynvpyeMsiMi KnanaHamu;

b) yBnaxHuWTeNb BO3ayXxa:

C) pacxofoMepbl Bo3ayxa U TecT-BelecTsa:

d) ucnbiTaTenbHas kamepa, ocHaleHHas NPo600T6OPHLIMU WTYLLEpPaMuU 1 WTYyLEepom copoca.

€) aHanuMsaTopbl TeCT-BellecTBa:

f) cpeacTBa n3amepeHus fasneHusl, TemnepaTypbl U OTHOCUTENBHOI BNaXXHOCTY.
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g) ronoBa-MaHeKeH Uy COOTBETCTBYHOLWMI afanTep;
h) cuctema nopaun TecT-BeLLECTBa,;

I) aganTtep Ana CMeHHOro knanaHa B,D,OXa/BbI,D,OXa. ecnm npuMmeHnmMo.

1 — pbixaTenbHas MawwHa 2 - peryaupyembie knanaHsl, 3 -

HarpeBaTeslb U yBNaXHWUTeNb <ANa [ByHanpaB/ieHHOro MeToAa).
4 — xonopunbHuk/iBpMocTaT; 5 — nuHua npo6ooréopa; 6 -

aHanM3aTop MOHOOKCMAA yrnepoja. 7 — pacxoAOMep A/si Nojauu TecT-

aTmMocepbl; B — pacxoAoMep AN Nojayn MoOHoOKcuAa yrnepoga; 9 — yBnaxHuTenb. 10 — ucnbiTaTenbHas kamepa; 11 — nuHus

npo6ooT6opa M3 McnbITaTeNbHOW Kamepbl. 12 — aHanusaTtop MoHOOKCMAa yrnepoga: 13 — cpeAcTBO U3MepPEHWUs OTHOCUTENbHOI

BAAXHOCTN; 14 — ucnbiTyeMblii 06pasel, MakeT ro/oBbl UAK NOAXOAAW M aganTep; 15 — cpeACTBO U3MepeHus gaBneHus; M6 - cpepacTt-
BO M3MepeHUus TemnepaTypbl; J7 — CpPeACTBO U3MEPEHUS OTHOCUTE IbHOM BNaxHocTh. 18 — c6poc

PucyHOK 2 — MpuUHUMNMasnbHas CXema UCMbITaTe/IbHO YCTAHOBKM /151 MPOBEAEHUS UCTIbITAHS N0 ONpPeaesieHnio
BPEMEHM 3aLLUMTHOIO AeiCTBUSA N0 MOHOOKCUAY Yr/iepoAa Ha CUHYCOMAa/IbHOM BO3/yLIHOM MOTOKE

8 MeTtogbl UcnbITaHWi

8.1 O6wmO® nosoxeHuns

Mepes wWcnbiTaHWEM WCMbITyeMblii o6pasel, hunbTpa MNOABEpralT XpaHeHuo B WHAUBUAYasibHOW
3aBOJCKOI ynakoBke He MeHee 4 4 npu Temnepatype (21 + 3) °C. ec/im MHOe He ykasaHO B CTaHjapTe Ha

n3genve. VicnblTyemblin o6pasel, ounbTpa ycTaHaBIMBalOT B UCMbITATE/IbHYIO KaMepy 1 noABepratT BO3ael-
CTBUIO TECT-BELLECTBA C 3a4aHHbIM PacxofoM BO34yXa.
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O6paszel, hunbTpa U ero COEAVHUTESbHBIN 3/IEMEHT NOABEPraloT BO3AENCTBUIO TECT-BELLECTBA TaKUM
06pa3om, YTO6bI MOXHO 6bI/I0 06HAPYXUTb HEFr€PMETUYHOCTb COEANHUTE/IbHOTO 3n1eMeHTa. CoeUHNTENbHbII
3M1EMEHT A0J/IKEH ObITh 3arepMeTU3NpoBaH B kamepe Tak. YTOObl He MPOMCX0A M0 NPOHUKaHUS TeCcT-BeLlecTBa
B MECTe COeUHEHMNs 3TOro a/ieMeHTa ¢ NnLeBoii Yacteto CU30/A.

Bhilleyka3aHHble YCMOBUS MOTYT ObITb AOCTUTHYThI, ecnv obpasel hunbTpa OCHaLeH CTaHAAapTHbIM
pe3b60BbIM coeanHeHneM. Ecnu o6pasel, hunbTpa OcHalleH HecTaHA4apTHbIM Pe3b60BbIM COeANHEHNEM,
TO HYXHbI/i afanTep MOXHO MOMYyYUTb Y U3FOTOBUTENSA UK U3FOTOBUTL ero. Ecim domnbTp(bl) sBnseTca(toTcs)
HecbeMHbIM(bIMK) anBmeHToM(amun) CU30[. 1o CU30[ B cbope [O/MKHO ObiTb 3arepMeTU3NpoBaHO [3a
ucktoyeHnem unbtpa(oB)] Npy yCTaHOBKE B UCMbITATE/BHYIO Kamepy.

No6oii MeTog, ncnbiTaHNA MOXET BbITb NCNOMb30BaH 4715 CO34aHUA YCTAHOB/IEHHOTO COAEPXaHUs TecT-
BelllecTBa B BO3AYLUHOM MOTOKE U ONpeAeneHns cofepXxaHunsa TecT-BeLecTsa 3a oubTPOM Npu YCOBUM, YTO
OH oGecrneynBaeT cneaytLiee:

a) copepxaHve TecT-BelecTBa BO BXOAHOM NOToke — +10 % OT yCTaHOBMIEHHOIO 3HAUYEHUS:

b) coaepxaHue TecT-BelwecTBa 3a uibTpom — +20 % OT YCTAHOBJIEHHOTO 3HAYEHMS NMPOCKOKOBOM
KOHUEeHTpaLuu.

8.2 Pacxog Bo3fyxa

8.2.1 O6wWue NosoxeHUs

Bce vcnbiTaHns cnegyeT NpoBOANTL TakuM 06pa3oM, 4To6bl TeCT-BELLEeCTBO NPoXoaunao Yepes unbTp
B FOPU30HTA/IbHOM Hanpas/feHUN ¥ B HanNpasfeHU MUHUMASIbHOW BbICOTbI hunbTpa. Heobxoaumo cneputb
3a TeM. YToObl NMOTOK TeCT-BELLECTBA HEe HanpaBsACcsA HenocpeAcTBEHHO Ha BXo4 unbTpa(os). CogepxaHue
TecT-BellecTBa [O/MKHO OblTb CTAOUNN3NPOBAHO Nepes HavyanoM UCMbITaHUS.

8.2.2 Komnnekt dounbTpoB

Mpu ucnonb3osaHum B CU30[ 6onee yeM ogHOro onnbTpa, 419 KOTOPbIX MPOUCXOANUT pacnpeseneHume
BO3/YLUHOIO NOTOKa, B TOM C/y4yae, Korga ucnbiTaHue OAHOro hunbTpa U3 KoMMaekTa uabTpoB NPoBOAAT
OTAE/NbHO, 06BEMHBIN pacxos Bo3fyxa YMeHbLUaoT NPONopPLYOHAbHO KONYECTBY (DUIbTPOB B KOMMJIEKTE.
Ecnun npefgycMoTpeHo UCMo/b30BaHWe TOSIbKO OAHOro hunbTpa 13 KOMMIEKTa, TO UCMbITAHUA MPOBOAAT Ha
NOSIHOM 06BbEMHOM pacxofe Bo3ayxa.

Ecnu conpoTtusneHvne nnbTpoB COOTBETCTBYET yCNoBUtO (1). TO huNbTp MOXET ObITb UCMbITAH OTAESb-
HO Ha NpPOoMopLUNOHANIbHO YMEHbLLUIEHHOM BO3AYLIHOM NOTOKe. EC/in conpoTuBeHne AbIXaHWuio PubTPoB He
COOTBETCTBYIOT yC10BUIO (1), TO UCNbITaHNA hUNLTPOB NPOBOAAT B KOMMNIEKTE HA NOTHOM 06 bEMHOM pacxoje
BO3Jyxa:

~Rmn < Q2. (1)
R

roe Rmax — makcumasibHoe ConpoTUBEHNE;
Rmi— MWHMUManbHOe CONpPOTUB/EHME;
R — cpegHee conpoTuBneHune.
Mpu wncnbiTaHM O4HOTO cbvmpra M3 KomMMnsiekta Ha nponopunmoHasibHO yMeHblleHHOM BO3A4yLIHOM
NOTOKe A0/KHbI ObITb BbINOJIHEHbI COOTBETCTBYHOLLNE Tpe6OBaHI/Iﬂ CTaHAapTa Ha usnenuvs.

8.3 OnpepeneHne copbLUOHHOK eMKoCTU

8.3.1 OO6uwume NnoaoxeHns

VcnblTaHus no onpeaeneHnio CopoLUMOHHOM eMKOCTU (hUbTPOB creayeT NPOBOANUTL HA MOCTOSIHHOM
BO3AYLUHOM MOTOKE, €C/IN HE yKasaHO MHOe. VcnblTaHus No onpefeseHnio BpeMEeHN 3alUTHOroO AeicTBusa
(hvIbTPOB MO MOHOOKCUAY Yriiepoga cneayeTt NPoBOAUTb Ha CUHYCOUAAIbHOM BO3AYLIHOM MOTOKE.

8.3.2 VcnbiTaHne € UCNO/Ib30BaHMEM MOCTOSIHHOTO BO3A4YLWHOMO NoToka

Mcnonb3yemMble TecT-BellecTBa A0/KHbI COOTBETCTBOBATb TPEGOBAHNAM, YCTAHOB/IEHHLIM B CTaHAapTe
Ha nsgenus.

TecT-BeWecTBo A0/HKHO NpoxoauTb uepe3 (unbTp(bl) C MOCTOSIHHBIM  BO3AYLWHbLIM MOTOKOM C
pacxofom(amu). OTHOCUTENbHOM BIAXHOCTbIO 1 TemnepaTypoii, yCTaHOB/IEHHbIMU B CTaHAapTe Ha U3g4enus.

CopepxaHue TecT-BelLecTBa U MpoAyKTOB peakuun (Npyv Hanyuum) B NOCTOSIHHOM BO3AYLUIHOM MOTOKe
PErMCTPUPYIOT BO BPEMS UCMbITAHUS 4,0 TEX MOP. NOKa He NPoOn30NAEeT NPOCKOK UK Noka He 6yaeT AOCTUTHYTO
BpeMs 3alMTHOro AeicTBUSA (C yYETOM OTK/IOHEHUS COAEPXaHWUsi TECT-BELLECTBA, NOAABAEMOrO Ha UUbLTP,
OT YCTAHOB/IEHHOTO 3HAYeHUs1), B 3aBUCMMOCTU OT TOTO, YTO NPOU30IAET paHblLUe.

6
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M3MepeHHOe 3HaueHe BpEMEHM 3alUTHOro aeicTeua MliunlblcnegyeTtckoppekTupoBath M b<l(QpgcyyeTom
OTHOLLUEHUA (DAKTUYECKOro COAepXaHusi nogaBaemMoro Ha dunbTp TecT-BellectBa Cdnkl K yCTaHOBIEHHOMY
3HauyeHuto Cyct B COOTBETCTBMU C COOTHOLLEHNEM:

*bl (kopp)B fbr(n»w) < W S ct- (2)
Mpumep — CycT = 5000cm3IM3.
CdekT ~ 4 773 CM"M3,
*br(nucp.) = 44 MUH-
*br(cxopp.) - 44 uuH x 4 773 cm3ym3I5 000 cMbmM3= 42 MUH.

8.3.3 OnpepeneHve BpeMeEHMW 3aLMTHOTO AEACTBUS Ha CUHYCOMAA/IbHOM BO3AYLWHOM MOTOKe

8.3.3.1 O6Lme nonoxeHus

WcnbiTyemblli o6pasel, cmnbTpa cnefyeT ycTaHOBUTL Ha rO/I0Be-MaHeKeHe Wi Ha COOTBETCTBYIOLLEM
agantepe {B TOM cnyyae, korga hunbTP UCMbITbIBAKOT Kak OTAENbHbIA 3neMeHT). MNpu ncnbiTaHny nnbTpa B
KayecTBe OTAe/IbHOTrO 3N1eMEHTa UCNbITaHWe NPOBOAAT C KnanaHamu A8 MOAe/IMPOBaHNSA COOTBETCTBYIOLLENO
BO3/YLLIHOTO MOTOKA.

TexHn4yeckne xapakTeprcTUKM rO/1I0Bbl-MaHEKEHA 1 BO3AYLUHbIX NUHWI aganTepa 6yayT ycTaHOB/EHbI B
cnepytoLLeli YacT HacTosILL e cepun cTaHAapToB*.

MpumeyaHne — Bo3MOXHO NnoTpebyeTcsa repmeTudaums Ans obecrnevyeHms 4oCTaTtouHOro ynaoTHeHNS Mexay
CWN30/[ 1 cooTBETCTBEHHO r0/10BOIi-MaHEKEHOM W afanTepomM.

Pacxof BO34yLLIHOIO NOTOKa C TECT-BELLECTBOM, NOAaBAEMbIli B UCTbITATE/bHYIO Kamepy, yCTaHaBMBaloT
6onblue, Yem cpefHuii pacxog yepes CU30[M. n noaaepXxuBaloT Ha TakoM YPOBHE, YTOOblI MakCUMasbHbIl
nepenag AaB/fieHNs B UCMbITATE/IbHOW KaMOpe MO OTHOLLEHWIO K OKpYXXatoLLeil cpefie BO BPEMS UCTbITaHUS He
npesbiwan 50 Ma.

B ncnbiTatencHol kamepe, UCMNob3yemMoli COBMECTHO C [ibIXaTeslbHOW MalUMHOW, HAaCTPOWMKU KOTOpPOiA
yCTaHOB/IEHbI B CTaHAapTe Ha W3fAenne 1 HaCTPOeHbl Ha onpefesieHHOe KOJIMYECTBO LMK/I0B B MUHYTY U
06beM 3a xof. NOAAEPXKMBAIOT cneayloLne yCnoBus UCTbITaHNSA:

- OTHOCUTesNIbHas BNaXHOCTb (B TecT-aTMocepe) — (50 £ 30) %;

- Temnepartypa TecT-atmoccepbl — oT 16 °C go 32 °C;

- TeMmnepaTypa BblgblxaeMoro so3gyxa — (37 £ 1) eC;

- OTHOCWUTENbHAas B/IAXHOCTb BblAblxaeMoro sosgyxa — ot 95 % fno 100 %.

Temnepartypy 1 OTHOCUTESIbHYIO BNIQXHOCTb TECT-aTMOCEPbI U BblbIXaeMOro BO3AyXa KOHTPO/IMPYIOT
C MCMONb30BaHNEM COOTBETCTBYIOLLMX CPEACTB U3MEPEHUS.

CopepxaHue MOHOOKCUAA yrnepofa B BO3AYLIHOM NOTOKE U ero OTHOCUTENIbHAA BNAXHOCTb, a Takke
nepenag faBfieHVs B UCNbITaTe/IbHON KamMepe KOHTPO/AMPYIT U M3MepsatoT B npouecce ucnbitaHusa. Bava-
HVWEe OTHOCMTEsbHOW BNAXHOCTW BbIAbIXAEMOr0 B UCMbITATENbHYIO aTtMoctepy BO3AyXa Ha OTHOCUTE/bHYHO
B/TXHOCTb B UCMbITATEIbHON Kamepe yuuTbIBaIOT NpU pasMeLLeHnn AaTumka 4159 U3MepPeHUs OTHOCUTE bHOM
B/TQXXHOCTMW.

CnepyeT yunTbiBaTh BO3AeliCTBME Nepenaja AaBneHus U pasbaBneHne TecT-aTMocqepbl B npolecce
npoBeAeHNs NCNbITaHW 3a CHeT BblAbIXaeMoro Bo3ayxa 1 B COOTBETCTBUM C 3TUM PerympoBaTh CoAepxaHune
MOHOOKCUAA Yrnepofa v OTHOCUTE/TbHYIO B/T&XXHOCTb.

BnunsHue BblfbiIxaeMoro Bo3fyxa Ha cofiepxaHune TecT-BellecTBa B TOUKe BX0oAa Bo3fyxa B ouibTp npu
npoBefeHNN UCNbITaHW AO0/MKHO ObITb MUHUMAsbHBLIM. TemnepaTypy 1 cofepxaHue TecT-BelecTsa usmMeps-
10T Ha paccTosHumn oT 10 4o 20 MM nepej BXOAOM BO3fyxa B UCMbITYEMbI uAbTP.

TemnepaTypy BAbIXAeEMOro BO3fyxa U3MepsalT Npy MNOMOLLUMY HUK30MHEPLMOHHOIO faTtynka (Hanpumep.
NiCr-Ni, ¢ anameTtpom 0.2 Mm).

8.3.3.2 OnpepeneHve BpeMeHW 3aliUTHOTO AEWCTBMA Ha CUHYCOMAa/IbHOM BO3AYLUHOM MOTOKE B
pexviMe BAOX—BblA0X

B gaHHOM pexumme UcnbiTaHUs TECT-BELLECTBO MPOXOAUT Yepes chubTp B dhase BAoxa U B hase Bbigoxa.

* fleiicteyeT 1SO 16900-5:2016 «Respiratory protective devices — Methods of test and test equipment —
Part 5: Breathing machine, metabolic simulator. RPD headforms and torso, tools and verification tools» («Cpeactsa
VNHAVBMAYANBHOW 3aLLMThbl OpraHoBAbIXaHus. MeTofbl UcnbITaHuli 1 UcnbiTatenbHoe 06opyaoBaHue. YacTb 5. Kucnopog-
HO-AblXaTeNbHas annaparypa, MeTabonmyeckne CUMyISTOPbI, MY/ISHXKU TOM0Bbl U TOpca YenoBeka AN PeCcnpaTopHbIX
YCTPOWCTB, MHCTPYMEHTbI 1 CpeAcTBa BepudukaLmmn).
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[na paHHOro pexwuma UCnonb3yrT UchbiTaTenbHoe 060pyAOBaHune, NpuMBEAEeHHOE Ha pUCYHKe 2. npu
3TOM UCNOMb3YIOT YBAAXHUTENb (NO3ULMA 3) 1 X0N0AUABbHMK (No3unums 4).

8.3.3.3 OnpefeneHve BPeMeHW 3alMTHOrO AEeNCTBMA Ha CHHycOMAaslbHOM BO3AYLUHOM MOTOKe B
pexume Baoxa

B AaHHOM pexvMe TecT-BeLecTBO NPOXOANT Yepes hunbTp TONbKO B dhase BAoxa. [ AaHHOTo pexuma
MCMOMb3YIOT MCMbITaTeNlbHOE 060pyAOBaHNe, NPUBEAEHHOEe Ha PUCYHKe 2. Npu 3TOM YBaXHUTENb (N03u-
uma 3) 1 xoNnoAnAbHMK (NO3MLMsA 4) He UCMOSb3YIOT.

8.4 [lonoNHWTE bHbIE UCMbITAHWSA NPOTMBOra3oBoOro PuabLTPa Ha 60MbLINX pacxodax Bo3dyxa

MpumeHseMble TecT-BellecTBa yCTaHOB/IEHbI B CTaHJapTe Ha usgenus.

TecT-BeWecTBO A0/DKHO NPOXoAuTb uYepe3d unbTp(bl) C MOCTOSHHBIM  BO3AYLWHbLIM MOTOKOM C
pacxofom(amu), OTHOCUTENbHOM BIAXHOCTbIO M TemMnepaTypoii, yCTaHOB/IEHHLIMU B CTaHAapTe Ha nu3genve.

CofepxaHue TecT-BellecTsa U NPOAYKTOB peakuun (NpyU Hanmuuum) 3a uUIbTPOM PerncTpupyot BO
BPEMS UCMNbITaHWA A0 TeX Nop. noka He NPoM3onaeT NPOCKOK K Noka He 6yaeT 4OCTUTHYTO BPpEMS 3aLLUTHOTO
AelicTBuA (C y4eTOM OTK/IOHEHUSA COAEPXaHNA TecT-BellecTBa, NogaBaemMoro Ha uabTp, 0T HOMUHASILHOTO
3HayeHns), B 3aBUCYMOCTM OT TOTO, YTO NPOV3ONAET paHblLUE.

AnbTepHaTUBHbI MeTof MpPOBeAEHUs WUCMbITAHWA C UCMOMAb30BaHWEM pacxoja Bo3gyxa 6onee
110 gM3IMUH ANA UCMbITAHUA HekaTanuTuyeckux punbTpos* mapok OV. AC. BC n OG nnm ux kombuHauwmi
npuBefeH B NpuUIoXeHnn B.

8.5 OnpegeneHune ycToliuMBOCTU K BHYTpeHHel anddysnm (meTog A n metog B)

8.5.1 OnpepesnieHne yCTOMUYMBOCTU K BHYTPeHHel auddysun (metog A)

dunbTpbl NOABEPraloT BO3AEWCTBMIO TECT-BELLECTBA B COOTBETCTBMM C TPe6OBaHMSMU CTaHAapTa Ha
nsgenus.

Mocne BO3aeCTBUA TecT-BelecTBa ubTPbl XpPaHAT B TeyeHne (66 + 6) 4 B yCNOBUAX, YCTaHOB/IEHHbIX
B MHGopmMauumn, npefoctaBnsemoit nrotosutenem. focne xpaHeHus yepes UbTP NPOMYCKAOT YMCTbIN
BO34yX C PacxofoM, OTHOCWUTENIbHOW BMaXHOCTbIO U TemnepaTypoii, YCTaHOB/IEHHbIMW B CTaHjapTax Ha
nsgenuvs.

MpPoAOCMKNTENBHOCTL UCNbITAHUA NO ONpeAeneHnto YCTOUYMBOCTY K BHyTpeHHel gndidhysun n ycnosue
0ro 3aBepLUEeHNs yCTaHOB/IEHbI B CTaHAapTax Ha usgenua. CofepxaHvie TeCcT-BellecTBa v NPoAyKTOB peakuum
(Npn Hannmumn) 3a hunbLTPOM HENPEPLIBHO M3MEPSAIOT BO BPEMS UCMbITAHNS.

8.5.2 OnpepeneHvie ycTouYnBOCTM K BHYTpeHHel auddysnn (meton B)

®unbTpbl NOABEPratT BO3AENCTBUIO TECT-BELLECTBA, Kak yCTaHOB/IEHO B CTaHAapTe Ha usgenus.

Mocne Bo3aencTBUS TeCT-BelLecTBa MIbTPbl XPaHAT B TeveHue (66 + 6) 4 B yCNIOBUSIX, YCTAHOB/IEHHbIX
B MHopmauun, npegoctasnsemoli usrotosutenem. ocne xpaHeHus uyepe3 UNbTP NpPOMyckalT TecT-
BELLECTBO C pPacxofoM, OTHOCUTE/NIbHOW BMIaXHOCTbIO U TEMMEPATYpoil, Kak yCTaHOB/IEHO B CTaHjapTe Ha
nsgenuvs.

MPOAOMXNTENBHOCTL UCNbITAHUA MO ONpeAeneHnto YCTOUYMBOCTY K BHyTpeHHel audddhysun u ycnosue
0ro 3aBepLUeHNs YCTaHOBMEHbI B CTaHAapTe Ha usgenua. CofepxaHne TecT-BelecTBa v NpoAyKToB peakuum
(Npn Hannmumn) 3a hunbLTPOM HENPEPLIBHO M3MEPSAIOT BO BPEMS UCMbITAHNS.

8.6 OnpogoneHne ycToliuMBOCTU K fecopbuun

®unbTpbl NOABEPraloT BO3AENCTBUIO TECT-BELLECTBA, Kak yCTaHOB/IEHO B CTaHAapTe Ha usgenus.

HesamefnutenbHo nocne BO3AeENCTBUA TecT-BellecTBa Yepes UbTP MPOMyCcKalT YACTbIA BO3AYX C
pacxofiom, 0THOCUTE/IbHOM BNaXHOCTbIO U TEMNEPaTypPOii, KOTOpbIe YCTaHOB/IEHbI NPY NPOBEAEHNW UCMbITAHNSA
Ha onpefeneHne COPOLMOHHON eMKOCTU chuabTpa. [POAO/IKUTENBHOCTL UCMbITAHUA MO ONpefeneHuno
YCTOUMBOCTM K AeCOPOLMM 1 YCNOBME €r0 3aBEPLLEHUS J0MKHbI ObITb YCTAHOB/EHbI B CTAHAAPTE Ha U3AE/Us.
CogepxaHne copbrvpoBaHHOro BeLLEeCTBa M NPOAYKTOB peakuuu (Npy Hanuuumn) 3a UILTPOM HenpepbiBHO
N3MepAIoT BO BPEMS UCMbITaHUS.

* Hekatanntuueckumun unbTpaMu SBASKOTCA OUAbTPbI, KOTOPble He CcoAepXaT KOMMOHEHTbl, ob6najaioLyve
KaTasMTUYeCcK1M AeiCcTBMEM, U NOT/OLWAI0T XMMYeCK/e BELLECTBA 13 BO3AYLLUHOrO NoToka nyTemM nsnyeckoin aacopbuum
UM xemocop6Lum.
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9 Tpe6oBaHMs1 K NPOTOKO/TY UCMbITAHWIA

9.1 O6uwwme nonoxeHns

MpoToKOoN WCNbITaHWUIA JOMKEH coAepXaTb MHGOPMALMI0O 0 napamMeTpax, ykasaHHblX B pasgene 4. a
Takke UHpopmauno, npuseseHHyto B 9.2—9.6.

9.2 Copb6unoHHas eMKOCTb

MPOTOKON UCTbITAHMIA [O/MKEH CoAepXaTb MH(OPMALMI0 O CKOPPEKTUPOBAHHOM BPEMEeHU 3alyUTHOTO
[elicTBUSA, UNK BPeMEHU UCMbITaHWS, UK MHCDOPMALUI0 O TOM, YTO MPOCKOK He NMPOW30LLENn.

9.3 PesynbTaT A4ONONHUTENbHbBIX UCTbITAHUI (UIbTPA Ha GONMbLLUKNX pacxojax Bo3gyxa

MpoTokon ucnbiTaHWii 4OMKEH coAepXaTb MHHOPMaLMI0 0 BPEMEHM 3aLUUTHOTO AelicCTBUSI A0 YCTaHOB-
NIEHHOTO 3HAYeHus], a Takke MHopMaunio 0 DaKTUYEeCKOM 3HAYeHWU BPEMEHU 3aliMTHOro AeicTBMA B TOM
cny4yae, ecnim NCMO/Ib30BaH aNbTepHaTUBHbIN MeTog (Npunoxexne B).

9.4 YcTOWYMBOCTb K BHYTpeHHeli anddy3un

YKa3biBalOT HaNGobLLEE COAEPXKAHME TECT-BELLECTBA U NPoAykTa(oB) peakuuu (Npy Hannuum) 3a nb-
TPOM ¥ COOTBETCTBYIOLLEE BPEMS UCTIbITAHNS.

9.5 YcToiumBoCTb Kk flecopbunm

YKa3biBalOT HanGo bLIEe CoepXaHve TeCT-BELLECTBA U NPoAykTa(oB) peakuuu (Npy Hannuum) 3a nnb-
TPOM ¥ COOTBETCTBYIOLLEE BPEMS UCTIbITAHNS.

9.6 Bpema 3awuTHOro peiicteua cunbtpos Mapkm CO no MOHoOoOKcuay Yyrnepoga Ha
CUHycouAaasbHOM BO34YLWIHOM MOTOKe

YKasblBaloT cofepxaHne MOHOOKCUAa yriepofa B BO3AYLHOM MOTOKE BO BPEMS UCMbITAHUS U KyMY/isi-
TUBHYIO [03Y.

10 HeonpeaeneHHOCTb U3MepeHuii
OueHKy HeonpeaeneHHOCTN N3MePEeHWii, CBA3aHHON C MeTOAaMMN UCNbITaHWi, MPOBOAAT B COOTBETCTBUM
¢ ISO/TS 21748. 3HauyeHNe NOMyUYEeHHO! OLEeHKN He AO/HKHO npeBbiwaTh +10 %.

NMpumeyaHne — Vcnonb3oBaHWe COOTBETCTBYHOLMX CTAHAAPTOB MOXET MOMOYb B ONpeAeeHnn o6LLMX He-
onpefeneHHocTell U3MepeHnii mexay nabopaTopusiMu.
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Mpunoxexve A
(o6si3aTenbHOE)

OueHka HeonpeAeNeHHOCTU U3MepeHuii

A.1 OnpepeneHne coOOTBETCTBUA

Ons Toro uto6bl OMpeAenuTb COOTBETCTBME WM HECOOTBETCTBME Pe3y/bTaToB UCMbITaHUs Tpe6oBaHusM,
YCTAHOB/IEHHbIM B CTaHAAPTE Ha NPOAYKLMIO, CriefyeT NPUMEHSITb COOTBETCTBYHOLLY MPOTOKO/.

Ecnun pe3ynbTar UCMbITaHUs + C yYeTOM HeornpeaeneHHocTn navmepeHust U nofHOCTLIO NonaaaeT B YCTaHOB/EHHbIN
[ManasoH 3HauYeHUit UK 3a ero npeaesibl ANt KOHKPETHOTO UCTbITaHWS!, NPUBEAEHHOIO B CTaHAapTe Ha MPoayKumio, TO
9TOT pesy/ibTar OLEHVUBAIOT KaK NOMOXKMTE bHBINA UM OTPULATE IbHBIN B COOTBETCTBUN C pUcyHKamMn Al n A.2.

5

1 — HWXHUIF Npefen yCTAaHOBNEHHOTO AMana3oHa 3Ha4YeHuii: 2 — AnanasoH AONYCTUMbIX 3HAUYEHWIi; 3 — BepxHUii npeaen
YyCTAHOBMIEHHOTO AMana3oHa 3HauyeHWil. 4 — HeonpejeneHHOCTb u3MepeHus U; 5 — M3MepeHHoe 3HayeHue

PucyHok A.1 — MonoxutenbHbIn pesynbTar

1 — HWXHKUIA Npefen yCTaHOB/IEHHOTO AnanasoHa 3HauYeHnihi 2 —AananasoH JONYCTUMbIX 3HAYeHUd. 3 ~ BepxHuWil npegen
YCTaHOB/NEHHOIo aAnanasoHa SHHHGHMﬁ; 4 — HeonpeneNneHHOCTb U3MepeHuns U; 5 — n3MepeHHoe 3HavyeHue

PucyHok A.2 — OTpuuaTenbHblii pesynbTar
Ecnun pesynbTtar ncnbitaHus = ¢ y4eToM HeonpefeneHHOCT! n3MepeHuns U BbIXOAUT 3a YCTaHOB/EHHbI Anana3oH
3HAUEHWU (BEPXHUIA UMM HWKHWUIA Npefenbl) A/ KOHKPETHOrO UCTbITaHus, NPYBEAEHHOTO e cTaHaapTe Ha MPOoAyKLMIO,

TO OLEHKY pesy/bTarta NpoU3BOAST C yueToM 6e30MmacHoCTM nosnb3osartens CU30/, v Takoll pesynbTar OLeHUBAKT Kak
OTpULaTENbHBIA B COOTBETCTBUM C PUCYHKOM A.3.
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HUXHWI npepen yctaHOB/NEHHOro gnanasoHa 3HauyeHwnit; 2 - AvanasoH AoNyCTUMbIX 3HauyeHwuii: 3 — BerHMVI npepen
yCTAHOB/IEHHOrO AMana3oHa 3HauyeHuii; 4 — HeonpeAeneHHOCTb n3mepenns U. 5 — n3mepeHHoe 3HaueHne

PucyHok A.3 — OTpuuatenbHblii pesynbtart

u
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Mpunoxexve B
(cnpaBoyHOE)

ANbTepHaTUBHbLI METOA AN OLEHKU NPOTUBOrasoBoro uabTpa
Ha 60/bLIMX pacxofax BO3AyXa

B.1 CyTtb meToga

Vicnonb3oBaHve MareMaTyeckoro MeTofa aKCTpanosiAuuy A8 NPOrHo3MpPoBaHNSA BPEMEHWN 3aLLUTHOTO ,D,eVICTBVIFI
npu yseaiM4eHHOM pacxoge BbINo/IHAETCA npu 60nee HU3KNX CKOPOCTAX NOTOKa.

B.2 TeopeTuyeckoe onpefesieHne Bpems 3awmMTHOro AeicTBus
B.2.1 YpaBHeHue Yunepa—/[xoHaca

TeopeTnyecky Bpems 3alMTHOTO AEWCTBUA [/IOKET ObiTb PaccyMTaHO C MCMNO/b30BaHUEM ypaBHeHus Yunepa—
xoHaca (1). [2]:

.* * L,-PBOW(co-C,KC,)}
6 cOo( kv [ (B-1)
roe tb— Bpems 3awmMTHOro AelcTBUS:
W0 — MakcumasibHas Macca agcopbarta Ha rpamMm afcop6eHTa, KOTopblli MOXeT afcopoupoBaThCcs Npy YCTAHOB/EH-
HOM coZlepXaHnu («paBHOBECHOE MOT/OLLEHNEY);
CO0— cofepxaHve TecT-BelLLecTBa,;

Cx— coflepxaHve pacxoga, npu KOTOPOM PerucrpupyeTcst BpeMs 3alMTHOro AelicTBuS;
O — 06BEMHBIN pacxos;

W — macca agcopbara, agcopbupoBaHHOro 3a Bpems 3alMTHoOro geinctens B
pB — 06beMHasi N/I0THOCTb aACcopPbeHTa;
kv— KOHCTaHTa CKOpPOCTV MepBoro nopsAka npotecca copouum;
In — HaTypasibHbIA norapucm.
B.2.2 OnpepeneHne KOHCTaHT

A= WW-
Cc

B WoPo
K

A_\_ BIn[(CO-C,)/C.]
co o 0 (B.2)

Bpems 3awutHoro AeicTems npu 3aflaHHOM pacxofe Bo3jyxa onpefensioT no rpaduky 3asucumoctn ot 1/Q
WM C NOMOLLbIO YpaBHeHus (B.2).

B.3 MprumeHnmocTb

OrpaHunyeHne No NPUMEHEHUIO HekaTannTUYecknx uabTpoB Mmapok OV. AC. BC n OG naun couetaHme Mapok.
B.4 Metoauka npoBegeHuns

Bpems 3alMTHOro feiiCTBUA N3MEPSIOT Kak MUHUMYM NPy TPexX pacxoAax Bo3ayxa, paBHOMEPHO pacrnpefeneHHbIX
no ocu 1/0.

Mpn onpegeneHnn cop6LMOHHON EMKOCTU NpW ABYX pacxofax BO3fdyXa 3HaueHue, NOJlyYeHHOe Mpu MeHbLUeM
pacxoge, UCMOoNb3YHT A5 OLLeHKN BPEMEHW 3aLLMTHOrO AeCTBNA NpY 60oNbLUeM pacxoe.

TpeTwnii pacxog Bo3ayxa fo/mKeH cocTasnsaTb (40 +5) % oT 3a4aHHOro pacxoga.

[insa kaxporo pacxoda Bo3fyxa AO/MKHO ObiTb NPOBEPEHO HE MeHee Tpex 06pasLioB.

[nsa 60MbLUei TOYHOCTU UCMbITAHWSA MOTYT NPOBOAUTL NPY LOMO/THUTENbHBIX pacxofax Bo3ayxa.
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X — o6paTHas pyHKUMA pacxoja BO3JYWHOW NOTOKA, MUH/AbI3; Y — BpeMA 3alUTHOW0 AeCTBNUA, MUH; ypaBHeHWe AN PETPECCUOHHOK

aHanusa. ¥ u 3 442.9 X - 7,272 8. R2=0,997 7, & — n3MepeHHOe 3HAYeHNe BPEMEeHMN 3alUTHOro AelicTBUA — 95 %-ublit
[OBepUTEe/bHbIA UHTepBan. _ _ _ _ _ - 6onee HU3KMIA ypoBEHb JOCTOBEPHOCTU NPOrHO3a BpeMeHU 3alWNUTHOrO AelicTBUA Npu pacxofge
180 AM 3/blum

PuicyHok B.1 — MprMep perpeccroHHoro aHaimsa v nporHo3MpoBaHus BpEMEHH 3alLyUTHOTO AeiACTBus

B.5 AHanns gaHHbIX

JIHelHbIN perpeccuoHHbIi aHan3 BbINOMHAETCA Kak obpaTHas hyHKUMS BPEMEHW 3alUTHOro AeicTBUSA, Kak
nokasaHo Ha pucyHke (B.1). Yron HakioHa, paccuMTaHHbIii N0 perpeccuoHHOMy aHanm3y, paseH ANCOB ypasHeHum (B.2).

B.6 OnpepgeneHve BpeMEHU 3alMTHOrO AeCTBUA

Bpems 3almTHOro AeliCTBUA PacCcUMTbIBAIOT KakK HXHWIA Npeaen ¢ 4oBepUTeNbHON BEPOSTHOCTLI0 95 % BpeMeHun
3aLUMTHOrO AeiicTBMS, NMPOrHO3MPYEMOro AN pacxosa Bo3ayxa 180 gm3IMuH. dopmyna ans pacyera:

) (1/180 -1/Q)2
Yicl ~ YTeit £(1/180 R |7Q)2’ (B.3)

rae y180 — Bpems 3alMTHOrO AeiCTBUSA, paccuMTaHHoe Mo ypasHeHuto (B.2) npu pacxoge 180 AM3IMUH;
*ol2— /-kpuTepuii CTblofeHTa Ans (1 - a) [OBEPUTENIbHOMO UHTEPBa/IA, OCHOBAHHOTO Ha /1- 2 CTeMeHsX cBo6o/bl;
1— KO/IMYEeCTBO TOYEK, UCMO/b3yeMbIX B PErPECCUOHHOM aHannse (MUHUMYM 9):
1/Q — cpefHee apudimeTnyeckoe 3HaueHne 06paTHON hyHKLMN NOTOKOB.
3HaueHne MSKos siBnsieTcs OLEeHOYHOI Avicnepcueli NPOrHo3npyemMoro BpeMeHH 3aLUTHOTO AeACTBUS.

£to-vy, Tl
MSRoi ="'-1-  2-----, (B.4)

rae y.— U3MepEeHHoe BpeMs 3alMTHOrO AelicTBus ANst /-06pasua;
y, — BpeMs 3aLMTHOro AeiicTBUSA No ypaBHeHMo (B.2) npu ToM e pacxoge.
3HaueHne MS/” s— cTaHfapTHas owwnbka y. obo3Hauaemas kak SE[y].

MporpamMmMHoe obecneyeHvne AN CTaTUCTUYECKOrO aHa/im3a MOXEeT YNpoCTUTb pacyet 3HaYEHWIA, npueefeHHbIX B
AAaHHOM NPUIoXEeHNN.
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Mpunoxexve A
(cnpaBouyHoe)

CBefleHna 0 COOTBETCTBUWN CCbINTOYHbIX MEXAYHapPOAHbIX CTaH4apTOB
MeXrocynapcTtBeHHbIM CTaH4apTam

Ta6nuya JA.1

O603Ha4EHNE CCbITOYHOTO CreneHb O603HAYEHVE 1 HAVIMEHOBAHME COOTBETCTI BYIOLLIETO
MeXayHapoaHOro CtaHaapTa COOTBETCTBUA MEXrOoCyJapCTBEHHOIO CTaHaapTa
ISO 16972 — .
15093 21748 — 0)

* COOTBETCTBYIOLLMIF MEXIOCYAapPCTBEHHbIN CTaHAAPT OTCYTCTBYET. [0 ero NPUHATUA PEKOMEHAYETCS UCMONb30BaTb
nepeBoA, Ha PYCCKUIA A3bIK MeXayHapoaHoro ctaHgapTa SO 16972. OdmupmanbHbliii NepeBos A4aHHOTO MeXayHapoAHOro
CcTaHfapTa HaxoauTcsa B PeaepasibHOM MHhopMaLoOHHOM (hOHAEe CTaHAapTOoB.

11 B Poccuiickoii egepauun geincteyet FTOCT P VICO 21748 «CtaTuctuieckme meTtoasl. PyKoBOACTBO NO UCMOSb-
30BaHVII0 OLLEHOK NOBTOPSIEMOCTU, BOCNPOM3BOAVMOCTM U NPaBUIbHOCTW NPU OLEHKE HEONPEeAENEHHOCTU N3MEPEHWIA».

14



FOCT ISO 16900-4—2020

Buénuorpadgusn

[1] Wheeler, A.. Performance of Fixed-Bed Catalytic Reactors with poison in the feed. J. CataJ. 1969; 13: 299.
[2] Jonas. L.A. and Rehrmann. J.A. Predictive Equations in Gas Adsorption Kinetics. Carbon. 1973:11: 59.

15



FOCT ISO 16900-4— 2020

YK 614.894.29:006.354 MKC 13.340.30 oT

KntoueBble cnoBa: cpefcTBa WHAMBUAYasIbHOW 3aliUTbl OpPraHoB AbiXaHus, (OUIbTPbl MPOTMBOras3oBble U
KOMBVHVMPOBaHHbIE, BPEMS 3aWUTHOIO AeicTBUA, COPOLMOHHAA eMKOCTb, BHYTPEHHSsS anddysus, copbuus,
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