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MpeavcnoBue

Llenn n npuHumnel ctaHgapTusaumm B Poccuiickon ®enepaumn yctaHoBneHsl PegepanbHbiM 3akoHOM OT
27 nekabps 2002 r. Ne 184-d3 «O TeXHUYECKOM perynMpoBaHun», a npasuna npUMeHeHUs HauMoHabHbIX
ctaHaapTtoB Poccuiickon ®eaepaummn — FMOCT P 1.0—2004 «Ctangaptusauus B Poccuirckon degepaumn.
OCHOBHbIE MOMOXEHUA»

CBeaeHusi o cTaHpapTe

1 MOArOTOBIEH O6wepoccuiickoit 06LLECTBEHHON opraHu3auuein «Accounauns UHXeHepoB Mo
KoHTposto Mukpo3sarpssHeH iy (ACUHKOM)n 3AO «JlaMuHapHble cucTeMbl» Ha OCHOBE COBCTBEHHOTO ayTeH-
TUYHOrO NepeBoa Ha PycCKuiA A3blK eBPONENCKOro perMoHarnbHOro cTaHaapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHu4ecknm koMuTeToM Mo cTtanaaptusaumm TK 184 «O6ecneveHne NpoMbiIIEHHON
YACTOThI»

3 YTBEPXXOEH M BBEAEH B JEWCTBUE Mpukasom ®eaepansHOro areHTCTBa nNo TeXHUYeckomy
perynupoBaHuto u metponorim ot 29 aekabpa 2010 r. Ne 1144-ct

4 HacToswmin cTaHdapT UOEHTUYEeH eBpOoMenckoMy peruoHanbHomy ctaHgapty EH 12469:2000
«BuroTexHonorus. TexHnyeckune TpeboBaHUA K Bokcam MUkpobuonornieckon 6esonacHocTu» (EN 12469:2000
«Biotechnology — Performance criteria for microbiological safety cabinets»).

Mpy nprMeHeHUN HacTosILLLero cTaHAapTa pekoMeHAYETCA UCNONb30BaTh BMECTO CCbINOYHBLIX MEXAYHa-
POOHBIX CTaHAapTOB COOTBETCTBYIOLME UM HauUoHaNbHbIe cTaHAapThl Poccuiickon deaepaunn n Mexrocy-
AapcTBeHHbIe CTaHAapThl, CBEAEHUA O KOTOPbIX NPpUBEAEHbI B AONONHUTENBHOM NpUoxeHun A

5 BBEAEH BMNEPBLIE

UHbopmayus 06 uUsMeHeHUsIX K HacmosiueMy cmaHoapmy rybnukyemcsi 8 exe2o00Ho uszdasaeMom
UHbopMayUOHHOM yka3amerie «HayuoHanbHble cmaH0apmbiy, @ MeKcm U3MEeHEHUU U ronpaeok — 8 eXXxeme-
CAYHO Us0asaeMbixX UHEOPMaUUOHHBIX yKa3amerisix « HayuoHansHbie cmaHdapmei». B cnyyae nepecmMompa
(3amMeHbl) unu ommMeHbl Hacmosiwe2o cmardapma coomeemcemesyroujee ysedomiieHue bydem onybnukosaHo
8 exxeMecsIYHO usdasaeMoM UHGopMayUOHHOM ykasamere «HayuorarnbHeie cmaHdapmel». Coomeemcemey-
rowasi uHghopMauusi, yeedoMieHuUe U MeKCMbI pasmMewaromcesi makke 8 UHGhopMayucHHOU cucmeme obuyezo
rofib308aHuUsi — Ha oguyuarnbHom catime @edepallbHO20 a2eHMmCcmea 10 MeXHUYECKOMY peaynuposaHuio U
memporioauu 8 cemu MiHmepHem

© CraHgapTtuHdopm, 2011

HacToawui ctaHgapT He MOXeT BbITb MOMHOCTLIO UM YacTUUHO BOCMNPOU3BEAEH, TUPAXXMPOBaH U pac-
npocTpaHeH B kayecTBe oduLmansHoro usaaHus 6es paspelueHus deagepanbHOro areHTCTBa No TeXHUYECKo-
MY perynupoBaHuio U METPoNornm
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BBeneHue

Bokcbl MukpoBuonornyeckoi 6esonacHocT NpeaHasHaveHbl Ans YMeHbLUEHUS pUcKa 3apaXkeHns one-
paTopa Bo BpeMs paBGoThl ¢ 0NacHbIMU UM NOTEHLManNbHO onacHbIMU MUKpoopraHuaMamn. Bokebl He 3aluuiLa-
0T onepaTopa OT BCeX BUAOB ONacHOCTU. HekoTopble BUALI GOKCOB Takke 3allMLLaoT MaTepuarbl, C KOTOPbIMU
BedyTcs paboThl, OT 3arpA3HEeHUI OKpYXKatoLLen cpeapi.
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HAUNWOHANBbHBLIA CTAHOAPT POCCUUCKON OSOEREPALUUMNU

BUOTEXHOJIOIUA.
TEXHUYECKUE TPEBOBAHUA K BOKCAM MWKPOBWONOIMMYECKOW BE3OMNACHOCTHU

Biotechnology.
Performance criteria for microbiological safety cabinets

Dara BBegenmnsa — 2011—12—01

1 O6nacTb NpUMeHeHus

HacTtoswuii cTaHgapT cogepXXuT OCHOBHbIE pekoMeHAaL/MM Ans 6okcoB MUKpobuonormyeckoin 6esonac-
HocTu (BMB) ¢ yueToM HOpM 6e30MacHOCTU U TUTUEeHbI, yCTaHaBNMBaeT MUHUMYM TEXHUYECKUX TpeboBaHNi K
BMB ans paboTbl c MUKpoOpraHuaMamm v gaeT onvcaHue npoeaypbl koHTpons BMB ¢ yueTom sawutbl onepa-
TOpa n oKpyXatoLen cpeabl, 3aluuTel TpoayKTa 0T NePeKPECTHLIX 3arpsAsHeHUN.

CraHgapT He ycTaHasnueaeT TPeBoBaHUM K 3N1eKTPUYECKON, XMMNYECKON, paanoakTUBHOW 1 APYrim
BMaaM 6e3onacHoCTU, kKoTopble AaHbl B [1], [2] v [3].

2 HopmaTtuBHbIe CCbINKN

HacTtoswuin ctTaHgapT coAepknT CChISKA Ha pasfnuyHble 4OKYMEHThI U Nybnunkaumnm, KoTopble HaxoasTcs
B COOTBETCTBYIOLMX MecTax TekcTa. [nsg AeNCTBYOLWMX AOKYMEHTOB K UCMONb30BaHUI0 pekoMeHayeTcs camoe
nosgHee usgaxHue nyénukaumm.

EH 1822-1, BbicokoaddekTnBHble hunbTpbl ounctkmsosgyxa EPA, HEPAMULPA. HacTtb 1. Knaccndpu-
Kauusl, meToabl ucnelTaHui, mapkmnposka (EN 1822-1, High efficiency air filters (EPA, HEPA and ULPA) —
Part 1: Classification, performance testing, marking)

EH 12296, BuoTtexHonorus. ObopyaosaHue. MeToabl koHTpons acddekTnBHocTM ouncTkm (EN 12296,
Biotechnology — Equipment — Guidance on testing procedures for cleanability)

EH 12297, BuotexHonorni. O6opyaosaHue. PykoBoACTBO Mo npoleaype UChbITaHWiA A5s KOHTPONs
ctepunusyemoctnn (EN 12297, Biotechnology — Equipment — Guidance on testing procedures for sterili-
zability)

EH 12298, buotexHonorusa. O6opyaosaHue. PykoBOACTBO MO npoledypam UCNbITaHWU! Ha repMeTuny-
HocTb (EN 12298, Biotechnology — Equipment — Guidance on testing procedures for leaktightness)

EH 13091:1999, BuoTtexHonornsa. Kputepumn skcnnyataLoHHbIX XapakTepnucTuk Ans punbTpyowmnx
anemeHToB N dunbTpos (EN 13091:1999, Biotechnology — Performance criteria for filter elements and
filtration assemblies)

3 TepMuHbI M onpeaeneHus

B HacTosilem cTaHaapTe NpUMeHeHkl crieqyolie TepMUHbI C COOTBETCTBYHOLLUMMUI OrnpeaeneHnsIMu:

3.1 dakTop 3awuTbl paboyero npoema (Apf) (aperture protection factor, Apf): OTHOLLEeHWe KOHLLeHTpa-
LM a3p030/s Ha BHELLHEN cTopoHe paboyero npoema K KOHLLeHTpaLumn aspo30si, AUCNeprupoBaHHOro BHYT-
pv bokca.

3.2 nepekpecTHble 3arpsa3HeHUn (cross contamination): HenpegHamepeHHoe nonagaHue 3arpsasHe-
HUIA XMMUYECKOTO UM MUKPOBMONOrMiyeckoro xapakrepa ¢ 04HOro MaTepuana unv npoykra Ha Apyron mare-
pyan Unmn NpoayKT.

UzpaHve opuumansHoe
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3.3 bokc MukpobGuonoruveckoi 6esonacHoctu, BMB (microbiological safety cabinet, MSC): BenTtu-
nupyemoe orpaHn4eHHoe NpocTpaHCTBO, NpeAHasHavYeHHoe Ans obecrneyeHns 3almThl orieparopa u okpyxa-
toLLei cpefbl OT a3po3oren, BO3HUKAOLWMX BCreAcTBUe paboThl C NOTEHLUMArbHO OMacHbLIMU U OnacHbLIMA
MUKpOOpraHu3Mamu, ¢ MOMOLLILIO YAarneHus Bo3ayxa B atMocdepy nyTemM hunbTpaLuu.

3.4 BMB knaccal(MSC class l): BME ¢ pabouvm npoeMom, Yepes KOTOPbI orepaTop MoXeT NpoBoANUTL
MaH1Nynaumm BHyTpU 6okca. Boke AomkeH BbITb CKOHCTPYUPOBaH Takum 06pasom, 4Tobbl obecneunts 3almTy
oneparopa oT Bblbpoca AucneprnpoBaHHbIX KOHTAMUHUPOBAHHBLIX YacTuL, 0bpasosaBLUMXCS BHYTpU Bokca.
3T0 AocTuraeTcs ¢ NOMOLLbLIO HanpaeneHHOro BHYTpb 6okca Yepes paboyuii Npoem BO3AYLIHOro noToka ¢
nocnegytouieli ero punbTpaumei 1 yganeHnem us 6okca.

3.5 BMB knacca Il (MSC class Il): BMB ¢ pabo4uM npoemMom, Yepes KOTopbIA onepaTop MOXeT NpoBO-
AWUTb MaHWUNYNALMY BHYTpU Bokca. Boke AomnmkeH 6bITb CKOHCTpYMpOBaH Takum 06pa3omM, YTobbl onepaTop 6bin
3aLUMLLEH, PUCK 3arpsisHeHNs NPoayKTa 1 NepeKkpecTHOro 3arpsisHeHns Bbin HU30K, a yaaneHue BO3HUKaoLLMX
3arpsasHeHnin obecnevnsanocs ¢ MOMOLLbI0 NPOUNLTPOBAHHOMO BO3AYLIHOMO MOTOKA, LMPKYNMpYyloLlero
BHYTpY BoKca, a TakkKe ¢ NoMOLLbIo hunbTpaLumn yaansaeMmoro us 6okca sosagyxa.

MpwnmedyaHune— O6buHbIM cCNOcO6OM 06ecrneveHns 3almThl SBMSETCA CO3A4aHNe OQHOHANPaBNeHHOro HUCXO-
ASILLEero NaMmnMHapHOIo BO34YLWHOIO NOToKa BHYTPM 6okca u Bo3gyLHOW 3aBeckl B pabouem npoeme.

3.6 BMB knacca lll (MSC class lll): EMB, B koTopom paboyasi 30Ha MONIHOCTLIO U30NIMPOBaHa, a onepa-
TOp oTAeneH oT paboyero MecTa husnyeckum 6apbepoM (T.e. nepyaTk MexaHUYeckn coeuHeHbl ¢ 6OKCOM).
MpodnnbTpoBaHHLIN BO3AYX NOCTOSIHHO NocTynaeT B 6oke, a yaansembiin u3 BMB Bozayx dunbtpyetca ans
npegoTepalleHns nonagaHna MMKPOOPraHU3MOB B OKpYXKaloLLyto cpeqy.

MpumevaHusn

1 CootBeTcTBYytOLWMe TpeboraHus aToro ctaHgapTa anst BMb knacca lll cnepgyeT npumeHsTb Npy UX M3roToBNeHnn
Ha OCHOBE XECTKUX UIU TMOKUX KOHCTPYKUMOHHBIX MaTepuanoB. [lpyrue AaHHbIe Mo KOHCTPYKLMOHHBIM MaTepuarnam npm-
BeJeHbl B [4].

2 Bokc MOXeT UMeTb Mo KpanHel Mepe ABe nocnegoBaTenbHble CTyneHn punbTpauum, OCHaWeHHbIe BbICOKO3ad-
d)eKTVIBHbIMVI BO34YLWHbIMU CbVIJ'IpraMM, And yaaneHus Bo3ayxa Yepes BbiTAXHYI0 CUCTeMY 6okcae OKpyxarlouwyio cpeay.

3.7 3awwmTa npoaykTra (product protection): CnocobHocte BMB npegoTtepawate aspo3osibHoe 3arpas-
HeHWe NpoayKTa U3 oKpyXatoLLel cpeabl Yepes pabouunin npoem.

3.8 addbekTUBHOCTL YaepxkaHus (retention efficiency): CnocobHocTb Bo3ayLIHoOro 6apbepa yaepxu-
BaTb MUKPOOPTraHU3Mbl U/ a3p030S1b, BbipakaeMasi OTHOLUEHUEM KOHLEHTpaLIMil MHOWKATOPHOTO a3po3osis
BHYTpu paboyero o6bema 6okca 1 B OKpy>xatoLen cpeae.

Mpunmeyanune—[Ona BMb 6esonacHoctb onepatopa, cpeabl U NPoAyKTa AOCTUIAETCs PasnUyHbBIMK BUaamMm
6apbepoB, TaKMMUM Kak KOpnyc, PUnbTpLI UNK COOTBETCTBYHOLEE HanpaBneHne notoka. PyHkumel Taknx 6apbepoB sIBNsieT-
Csl NpegoTBpaLLEeHMe NN MUHUMM3ALMA NepeMeLLEHUs] MUKPOOPraHM3MOB/a3po30rier MeXy CMEXHbIMU NPOCTPaHCTBa-
MW, pasgeneHHbIMM 6apbepoMm. B 3aBMCUMOCTY OT Lienv NPOBOANMMON paGoTbl KOHTPONUPYEMbIM OGBLEKTOM MOTYT CIYXXUTb
paboyasn 3o0Ha 6okca, BO3ayLWHbIV MOTOK, NOCTYNatowmi Ha hunbTp, MK oKpyXKatowwas cpeaa nabopaTopHOro NomeLleHus.

3.9 pabouasn 3oHa (working place): YacTb BHyTpeHHEro npocTpaHcTBa 6okca, B KOTOPOI NpoBoAATCS
onepauuu.

4 Buabl 6unonoru4eckom onacHocTn

Heo6xoaMmo y4ecTb BO3HUKHOBEHMWE CrieayoLWmnX BUAOB GUoNorMyeckoin onacHocTu:

- NPOHWUKHOBEHWE MUKPOOPraHMaMoB BO BpeMs paGoThl, HanpuMep, Yepes pabounii npoem, BeITSHKHON
BO34YXOBOA, BO3AYXOBOA UMM KOPyC;

- BblAeneHne MUKPOOPraHM3MoB BO BpeMsl AEMOHTAaXa UM TeXHUYECKOro 0BCIyXUBaHUS, Hanpumep
npu 3ameHe bunbTpa UNu YacTern Gokca, BCreAcTBUE HeHaaNexallen cTepunnsaumu;

- BblCBOBOXOEHWE MUKPOORPTraHM3MOB NpU yaaneHun sarpsisHeHHOro MaTepuana u3 6okca BcnecTene
NepPEeKPeCTHOro 3arpA3HeHNs U 3arpasHeHUs oT NPoAyKTa.

5 Buagbl ncnonHeuvs bMb

5.1 Bupbl ucnonHeHus bMb no repmeTudHOCTU
Buabl ncnonHeHns 60KCOB Mo repMeTUYHOCTM NpeacTaBneHbl B Tabnuue 1.
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Tabnwuuya 1— Buabl UCNONHEHNSA GOKCOB MO repMETUHHOCTH

Bua ucnonHeHus no repMeTU4HOCTH.

TpebosaHus k BUAY UCTONHEHUS
WHpeke repmeTtudHocty (LI) P ad

LI-A Tpe6oBaHUst K yTeYKe KOHKPETHbIX MMKPOOPraHW3MOB He YCTaHaBIMBAIOTCA

LI-B Yreuka") KOHKPETHBIX MUKPOOPTaHM3MOB MPoBEpPsieTCs. BenuunHa ee onpeae-
NAeTCs B KOHKPETHBIX YCMOBUSIX

LI-C Vreuka" KOHKPETHBIX MUKPOOPTaHM3MOB MNPOBEPSIETCS MPW OMPeaeneHHbIX
ycnoBusiX. YTeuka gomkHa GbiTb HUXe npedena oBHapyXeHWs Unv Noporosoro
3HaueHus?

" OcHoBana Ha MeToe oLeHKu yTeukn, npoesegeHHon B BATNEEC («Hawnyywasn goctynHas TeXHUKA, He Bbl3blBa-
IoWwas YpeaMepHbIX 3aTpaT»)*.
Hopmupyemoe noporoeoe 3HaveHne OCHOBaHO Ha TpebyemoM ypoBHe 6e30MacHOCTH U MOXET SABNATLCA, Hanpu-
mep, npeaenom obHapyxeHus B cooteeTcTBUM ¢ BATNEEC.

5.2 Mpucnocob6neHHOCTb K OUUCTKe
Buabl ncnonHeHnsa 60KCOB Mo KpUTEPUIO MPUCNOCOBNEHHOCTM K OUUCTKE NpeacTaBneHbl B Tabnuue 2.

Tabnwuya 2— Buabl UCNONHEHNA GOKCOB MO KPUTEPWHO NPUCNOCOBNEHHOCTU K OYMCTKE

Bua uenonHeHUs no KpuTepuio

NpUCNocoBNeHHOCTU K OUUCTKE.

AHpeke npucnocobneHHocT K
ouucTtke (Cl)

TpebosaHus K BUAY UCMONMHEHUS

CI-A TpeboBaHusi K BUAVMbIM 3arPA3HEHUAM UMW YMCTOTE He YCTaHaBNUBAIOTCA

CI-B Mpurcroco6neHHocTs K oumncTke” ycTaHoBNeHa 1 npoBepeHa npu onpeaeneH-
HbIX YCMOBUSIX UMK Xe BOKC CKOHCTPYMPOBaH C y4eTOM 0COGbLIX TEXHUHYECKUX Tpe-
6oBaHun

CI-C MpvcnocobneHHocTb K ouncTke” npoBepsieTcs U oueHuBaeTcs npu onpeae-

NEHHbIX YCOBUSIX. 3arpAaHeHns A0IKHBI BbITh HIDKE Npeaena oGHapyXeHNs Uu
NOpPOroBOro 3HauYeHus?”

" OcHoBana Ha MeToAe oueHkun yTeukn, npoeegeHHon B BATNEEC («Haunny4was goctynHasa TeXHuKa, He Bbi3biBa-
I0LWAs YPE3MEPHBIX 3aTpaT»)*.
Hopmupyemoe noporoeoe 3Ha4ueHne 0CHOBaHO Ha TpebyeMom ypoBHe 6e30MnacHOCTU U MoXeT BblTb, Hanpumep,
npepenom o6HapyxeHus B cootBetcTeum ¢ BATNEEC.

BuagucnonHeHua no Kputepuo npucnoco6neHHOCTU K ouncTke ans Bcex knaccos BMB gonkeH 6b1Te CI-B
WU BolLLE.

TpeboaHus No NprcnocobNeHHOCTU K O4MUCTKE NpeabasnanTcs ans Tex BMB, B koTopbix:

- Hanudue 3arpsasHeHnin MoXeT NOCTaBUTb Mo yrposy npouecc crepunusauun 6okca B cny4vae, koraa
CTEPUITU3YIOLLIUIA areHT MOXeT He NPOHMKHYTb BO BCe YacTy Bokca Unu ecrnn B HEKOTOPLIX MecTax 6okca He Aoc-
Turaetcs Tpebyeman TeMnepartypa cTepunusaumu;

- MeponpusITUA No yaaneHuio 3arpAasHeHNn ABNSIIOTCA e QUHCTBEHHBLIM CMOocoboM yaaneHus u MHaKTUBa-
L MUKPOOPraHU3MOB ¢ Lenbto obecneuntb 6esonacHocTb 6okca 6e3 npoBeaeHUs kKakux-nubo Apyrux npowe-
Ayp cTepunuaaumm unv NpoLeCccoB UHAKTUBALIUN.

5.3 Mpucnoco6neHHOCTb K CTepUNU3aLumn

Bugbl ucnosnHeHus 6oKCOB MO KpUTEPUO NPUCNocobneHHOCTN K cTepunuaalum npeactasneHsl B Tab-
nvue 3.

* WUcnonb3oBanne BATNEEC He o3HauaeT, uTo BnoxeHvne HOUHAHCOBLIX 3aTpaT CHUXAET cTeneHb 6e30nacHoCTU.
Tam, rge AOCTYMHLI HECKONBKO METOAOB, NONL30BaTENb MOXET BbiOpaTh caMble nogxogsiume, obecneuvBatome Heobxo-
AVIMOE KauecTBO.
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Ta6nwnuya 3 — Buagbl ncnonHeHnsi GOKCOB NO KPUTEPMIO NPUCTIOCOBIIEHHOCTH K CTepunuaaumm

Bua ucnonHeHus no kputepuio
NpUCNOco6IeHHOCTU K CTepUnM3aLun.
UHaeke npucnocobneHHocTu K
crepunu3auum (SI)

TpeboBaHus Kk BUAY UCMONHEHUS

SI-A BMbB He npurogeH unm He UCNbITaH HA BO3MOXHOCTb YAEPXaHWUA KOHKPET-
HbIX MUKPOOPraHU3MOB

SI-B BMB MoxeT 6biTb UCNoNb30BaH Anst yAepKaHUsi KOHKPETHLIX BUAOB XU3-
HEeCnoco6HbIX MUKPOOPraHU3MOB

SI-C BMB moxeT nogeepratbcsi cTepunuaaumm

MpumeyaHue—B gaHHon Tabnuue onucaH pesynbTaT NPoLeAypbl MHAKTMBALMYK, a He Cocob n cpeacTsa
AOCTWXEHWs peaynbrara.

Buna ncnonHeHus no Kputepuio NPUCNocobnNeHHOCTU K cTepunusauun aAng scex knaccos BMB aonxeH
6bITb SI-B vnu BeILWwe.

5.4 MUHMManbHble TPGGOBaHMﬂ no ucnonHeHuto 60KCoB B 3aBUCMMOCTH OT Knacca 60okca

B tabnuue 4 npeacrtaBrieHbl TpeGOBaHMFI no NcnonHeHuo BOKCOB ¢ y4yeToMm Tp360BaHVII7I no repmeTud-
HOCTU N N30NALNN MUKPOOPTraHM3MOB ANld TpeX KnaccoB BMB.

Tabnwuuya 4 —MuHumanesHble TpeboBaHUA NO NCNONHEHUIO ANs Tpex knaccos BMb

Knacc MNepekpecTHble
Boxoa 3awmTa pabodero npoema’) MepMeTU4HOCTb Baumra npogykta 3aprp;|p3HeHm|
I <10 KOE B npo6e? npu pabote | LI-C ans kopnyca He npumensieTcs He npumensieTcst
onepatopa n <5 KOE? wnnm
Ay 21-10°
1 <10 KOE B npo6e npw pa360Te2’ LI-C ansi kopnyca <5 KOE B npo6e <2 KOE B npo6e
onepaTtopa u <5 KOE ) nnmn
Ap>1-10°
i He npumenseTtca Mapenve HauanbHoro u3bbl- | He npepgycmatpu- | He npeaycmatpu-
TouHoro gaenenus 500 Ma Bo | gaercs BaeTcA
BCEWN 3aMKHYTOW CUCTEMEe uYe-
pe3 30 MMH <10 %
") BipaxeHHoe B Ay UNM BENMYMHA MUKPOOPTaHM3MOB B Npo6e.
2B paboueii 30He onepartopa.
9 C 6okoBbIx CTOPOH M BO BXoZslLEM NoToke B paboyem npoeme (nepegHei naHenu).

6 MUcnbiTaHMa 60KcoB

6.1 O6wWwue nonoxeHusa

BMB, oTBevatoLne TpeboBaHUAM HaCTOALLEro cTaHAapTa, A4OKHbI COOTBETCTBOBAThL BUAaM UCMONHe-
HUA, ykazaHHbIM B Tabnuuax 1—3. CooTBeTCTBUE NoATBEepXKAaeT 3roToBUTENb UMK NoTpebutens.
Pa3znuyaloT Tpy TUna ucnbiTaHWiA:

- ucnbiTaHue Ans onpeaeneHns npuHaanexHocTy 6okca k cooTBeTCTBYIOWEMY kitaccy (1, 1, 11);
- ucnbiTaHue nocre MOHTaxa, B TOM Y1Cne Npu cMeHe MecTa ycTaHoBKM 6okca, Nbo npu UsmeHeHun
BHELUHWUX YCNOBUNA;

- McnblTaHWe B NpoLecce TeEXHUYEeCKoro 06CcnyXnBaHusl.

BHewHWIA BUA, KOHCTPYKLUMS M MaTepuansl BMB aomkHbl cooTBeTCTBOBaThL TpeboBaHUsM 6e30nacHOCTU
npu paboTte B 60kce. OcBelleHWe, ypOBEHb 3BYKOBOI0 AaBrieHnsl, BUbpauusl, cTabunbHOCTb NapaMeTpoB, TEM-
neparypa, anekTpo- 1 rasocHabXxeHue 4OMKHbI COOTBETCTBOBaTL TpeboBaHusAM 6esonacHocTn npu pabote B
6okce. Bokcbl AOMKHBI ObITb OCHALLEHBI CUCTEMOI HEMNPEPLIBHOIO KOHTPOIS 6e3onacHbIX ycrnoBuii paboTbl unm
WX HapyLweHus.

MpumeyaHune— PykoBoACTBO NO AOCTUXEHUIO 3TUX YCITOBUM NPUBEAEHO B NPUITOXEHUM A.
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6.2 UAcnbITaHMA Ha repMeTUYHOCTL

6.2.1 OcHOBHbIe NONOXeHUsA

BMB fomxHbl 6bITb UCNbITAHBI HA FePMEeTUMHOCTL B cooTBETCTBUM ¢ EH 12298. TpeboBaHus kK repMmeTny-
HOCTU U yaepXaHuio B paboueM npoeMe AaHbl B Tabnuue 4. cnbiTaHWa NpoBoAATCS NPU XapaKTepHbIX YCNOBU-
ax npouecca. [lza 0CHOBHbIX TpPe6OBaHUA NO KOHTPOIIO YTEUYKU MUKPOOPraHU3MOB 13 BOKCOB onucaHbl B 6.2.2
n6.2.3.

[1pwumeyaHun e—Merog ucnbiTaHUs Ha YTEHKY KOpryca onucaH B npunoxenun B. MeTtoa ncneitanns Ha yaep-
XaHue B pabouem npoeme onucaH B npunoxenun C. MoxeT 6b1Tb UCNONb30BaH NGO Apyro MeToq UCNbITaHU|, ecnv
yCTaHOBIIeHa U noareepxaeHa koppenauna ¢ 3stTnmm metogamn UcnbITaHWUN.

6.2.2 UcnbiTaHUe Ha repMeTUYHOCTb

6.2.2.1 Tpe6GoBaHusA k repMeTUMHOCTU Kopnyca 6okca (knaccbl 6ezonacHocTu lnll)

BMB fgomkHbl coOTBETCTBOBaTL TpeboBaHUAM, ykasaHHbIM B Tabnuue 4. Kopnyc 6okca, B KOTOPOM
3arpsI3HeHHbIN BO3AYX HAXOAUTCS NPY NOBLILLEHHOM AABNEHUN U MOXKET BLINTU HAPYXY, A0MKeH ObITb UCNbITaH
Ha repMeTUYHOCTb. BOoKChl 4OIMKHBI BbITb UCCNeAoBaHbl Ha yTeYKy NP NOBLILLIEHHOM AaBNEeHUN.

6.2.2.2 TpeboBaHusA K repMeTUYHOCTU Kopnyca 6okca (knacc 6esonacHoctu i)

MpoekTupyemoe paboyee AaBneHue B 6okce AOMKHO 6bITb MUHUMYM Ha 200 lNa Huke AaBneHUA Bozayxa
B nabopatopun. BMB gormkHbl COOTBETCTBOBaTL Tpe6GOBaHUAM, yKasaHHbIM B Tabnuue 4.

6.2.3 TpeGoBaHMUA K repMeTMYHOCTU GoKca Npu paznuee XuaKocTu B paboyen kamepe

BMB gomxHbl MMeTb COOTBETCTBYIOLLUME KOHCTPYKTUBHbIE pelleHuns, obecneunBatoime BO3IMOXHOCTb
cbopa pasnuBLLENCS KUAKOCTH.

6.2.4 OG6wue TpeGOBaHMUA K UCNLITAHUAM

Mpu ncnbiTaHnM 6OKCOB NOCre MOHTaXa M B NpoLecce perynsapHoro TexHu4eckoro obcnyxmnsanHuns 6ok-
COB MOTyT 6bITb UCMOMb30BaHbI NPSIMblE UMW HENPSIMbIE METOAUKW UCNBITAHUA (Hanpumep, Npy onpeaeneHn1
obbema nocTynatoLero unu yaansiemoro n3 6okca Bosayxa).

Mpumevyanne 1—B rabnuue 5 npeacraBneHbl NepedeHs M METOAbI UCTIbITAHUN ANs aTTecTaunn 6okcos Npu

TPeX TWMNax UCMbITAHWIA: HA COOTBETCTBME KIACCY, MOCIe MOHTaXa M B MPOLECCe PETYIPHOrO TEXHUHECKOrO 06CIYXu-
BaHwsi.

WcnbiTaHue nocne MoHTaXxa criegyeT NpoBoauTb B criydae, koraa Gokckl Gbinv ycTaHoBMEeHb! BriepBle,
MpY U3MeHEeHUW YCTaHOBKM VTN NP U3SMEHEHWW YCIIOBUIA OKpYXKatoLLel cpedbl. ECnin B nomMelLeHnM yCTaHoBKM
6okca M3MeHuIacb cucTemMa BeHTUNALMUMN, TO MPOBeAeHUs MOBTOPHOTO UCTLITaHUSA B NONIHOM 06beMe He Tpeby-
eTcA, ecnu Nonb3oBaTelb MOXeT NPOAEMOHCTPUPOBAaTh, NOATBEPAUTE U AOKYMEHTANbLHO YAOCTOBEPUTD, YTO
cpefa v ycTaHoBka 6OKCOB COOTBETCTBYHOT TPeGOBaHUAM N3rOTOBUTENS, T. €. YCIIOBUAM, NMPY KOTOPLIX NPOBO-
Aunack npoeepka 6okca Ha COOTBETCTBUE Knaccy. B aToM cnyyae ucnbiTaHuio noanexar punbTpsl 6okca. Tpe-
BytoTca Takke onpefdeneHne oGbeMOB NOTOKOB BO3AyXa WM BU3yanuaaLns BO3AYLIHbIX MOTOKOB B Ka4yecTse
[OMOSTHEHUS K UCMBITAHWIO Ha yaepXaHue B paBoyeM npoeme.

MpumeyaHue 2— Heobxoagrmo o6paTUTL BHIMaHUE HA COOTBETCTRYIOLLME MEXAYHAPOAHbIE NPaBua, Kaca-
IOLLIMECS UCTIbITAHWS MPU PErynsipHOM TEXHUYECKOM 0BCNyXMBaHUM.

6.3 Mpucnoco6neHHOCTb K OHUCTKE

BMB gomkHel 6bITb NPOBEpPEHbI Ha BO3MOXHOCTb 06ecrne4mBaTh NX OYUCTKY B COOTBETCTBMM ¢ EH 12296.
Bce yrnbl BHyTpUY pabodeit 3oHbl Gokeca 1 Apyrue 4OCTYMNHbIE MecTa, KOHTaKTUPYoLWMeE ¢ MUKPOOPraHU3Mamu,
AOIMKHBI UMEeTb 3aKpYrieHus Anst nposeeHnst o4UCTKA. pu BU3yarnbHOM KOHTPOME NOBEPXHOCTEN BHYTPH
pabouei 30HbI 6okca 6e3 cpeacTB yBenM4eHUs He JOMMKHO BbiTb 06HapYXEHO TpeLLnH U Apyrix AedekToB.

6.4 MpucnocobneHHOCTb K CTEpUNU3aLUn

BMB aomxHb! BbITb NPOBEPEHbI HAa BO3MOXHOCTb MX CTEPUN3aLIMKn B cooTBeTCTBUM ¢ EH 12297,

MpwuMeyaHune—lMpunoxeHve J cogepxut onvcaHue MeToga npoeeaeHns pymmraumnm GOKCoB.



Ta6nwuua 5— Coctae n MeTofibl UCNbITaHNIA BOKCOB B 3aBMCUMOCTM OT TUMA UCTbITAHMIA: HA COOTBETCTBME KNAccy, NOCNE MOHTaXa 1 NpN TEXHUYECKOM 06CyX1Ba-

Hum (ans 6okcos knaccos | u 1)

Mposepka
Twn ucnbiraHui a o HA 3ALLUTY NDOAVKTA Ha nepekpecTHble
Ha yaepxaHue B pabovem npoeme Ha FepMETUIHOCTL dunsTpoB* LnTy Npoaly! 3arpA3HeHUN (TONbKO
Kopnyca (Toneko knacc 1)
knacc Il)
Wcneitanma  Ha - MUKPOGMONOrMYECKn me- - MeToA ucnbiTa- - MeToa  wcnbiTa- - Mukpobuonorndeckui - Mukpobuonoru-

COOTBETCTBME KNac-
¢y

Toa wnun metog Kl (cm. npuno-
xenue C)

HUA MbIMbHLIM pac-
TBOPOM (CM. npwno-
xeHue B)

HUA asposonamn (Cm.
npunoxenue D)

metoa (CM. npunoxenHue E)

veckun  metog (cwm.
npunoxexue F)

McnbiTaHmsa  no-
cre MOHTaxa

- npoBepuTb cobniogexne
TpeboBaHUM N3roTOBUTENS;

- MPOBEpUTL pacxom ycra-
HOBMBLLETOCA BO3QYLWHOrO no-
ToKa (cM. npunoxenuns G n H);

- MpoBepuTb OBWKEHNE
YCTaHOBUBLUETOCA BO3AYLWHOTO
noToKa (BU3yarnbHO, CM. NpUNo-
xenne H);

- Npu HeoBxoaMMoCcTN NpPo-
BECTU WCMbITaHUE Ha yAaepxa-
Hue B paboyvem npoeme [MMKpo-
6uonormyeckn  metog,  (cm.
npunoxenune C) unuv ansTepHa-
TMBHble MeToabl, Takme kak Ki,
cBeTopaccesHue]

He npumenseTcn

- MeToa  wcnbiTa-
HUA asposonamn (Cm.
npunoxenue D); wnu,
ecnu HeobBxoanmo,

- MeToa  wChbiTa-
HUA MUKPOBHbIMM as-
posonsamu®

- npoeepuTb cobniogeHne
TpeboBaHUN U3rOTOBUTENS;

- NpoBepuTL pacxon ycra-
HOBMBLUErOCA BO3AYLWHONoO no-
TOKa (CM. npunoxexuns G n H);

- NpoBepuTb  ABWKEHUe
YCTaHOBUBLUETOCS BO3AYLWHOIO
notoka (BM3yanbHO, CM. Npu-
noxexwue H);

- Npu HeoBXoANMOCTU NPO-
BECTM UCNbITaHWe Ha adpdex-
TUBHOCTb 3aluTbl MNpoAyKTa
[Mukpobuonorvueckui  metoa
(cm. npunoxenve E) unn ane-
TEpHaTUBHbIE MeToAbl, Takue
KaK MeToguka ¢ NPUMEHEHNEM
noawaa kanus, paccemBaHue
cgeTa (nocne arrecraumm)]

- NpoBepuTb Cco-
6niogeHvne TpeGosa-
HWUW W3roToBUTENSA

VcnbiTanms npum
TEXHUYeckoM  06-
CnyxuBaHuu  (cm.
npunoxexue K)

- npoBepuTb cobnaeHne
TpeboBaHW N3roToBUTENS;

- NpoBepwuTb pacxog ycra-
HOBMBLUErocsi BO3AYLWHOIO no-
ToKa {cM. npunoxenus G u H);

- NpoBepuTbL ABVXEeHne
YCTaHOBYMBLUEroCs1 BO34YLLHOro
NnoToka (BMN3yanbHO, CM. NpUo-
*eHue H)

He npumeHsieTca

- TO Xe, uTo u Aansa
UCMbITaHUS NOCNE MOH-
Taxa

- npoeepuTb cobnioageHne
TpeboBaHUN U3rOTOBUTENS;

- NpoBepuTL pacxog ycra-
HOBMBLLEroCs BO3AYLWHOTO NO-
TOKa (cM. npunoxexuns G n H);

- NPOBepUTb  JBWXKEHWE
YCTaHOBMBLLErocsi BO3AyLWHOro
notoka (Bu3yarnbHO, CM. Npw-
noxenwe H)

- NPOBEPUTL CO-
6niogeHne TpebGosa-
HUA N3roTOBUTENS;

- MpoBepuTb pac-
X0, yCTaHOBMBLUErO-
CA  BO3YyLUHOIO Mo-
TOKa (CM. Npunoxe-
Hust G n H);

- NPOBEPUTL ABK-
eHue ycTaHOBUBLLE-
rocsi BO3gyLHOro no-
TOKa (BM3yarnbHo,
cM. npunoxenue H)

* Nucbopmauusa no unetpam gaHa B EH 13091:1999.

MpwumeyaHne— HaynornaneHbie MpaBuna MoryT TpeboBaTh OLeHKM pUCKa 1 BbIABUIaTb AONONHUTENbHbIE TpeGoBaHUA B 0C06bIX CyYasix, HanpuMep, ecrm
ucnonb3yTes 0cob0 onacHble MUKPOOPraHUaMbl MW CYLLECTBYET Boree BbICOKas CTeneHb ONacHOCTU 3apaKeHNs a3POreHHbIM NyTEM.

69¥Z1 H3 d 100l
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7 Tpe6oBaHuA No 6e3onacHOCTU

7.1 epmeTn3aLus oTBepCTUN

JormxkHa cylecTBoBaTb BOSMOXHOCTb repmeTusauum scex otsepctuin BMB knaccos |, | u lll, Hanpumep,
ansa pymurauynmn n gesnHdexkunn.

JomkHa BbITb NpeyCcMOTpeHa BO3MOXHOCTb re pMeTn3aL M BXoAHOTo oTBepcTust 6okca B 30He hunbTpa
ans BMB knacca lll. FepmeTnsaums gomkHa No3BonsTb NPOBOANTL UCNbITaHUe 6oKca faBneHueMm.

7.2 CurHanusauus onacHocTun

Onsa BMB knaccos |, [l n 11l gomkHbl 6bITE NPeAyCMOTPEHbI 3BYKOBbIE U BU3YyalibHbIe MHAUKATOPbI cCUrHana
OMacHOCTU.

MpumevaHwne 1 —[nsa 3ToW LUeny HE AOMKEH MCMNONb30BaTbCs MAHOMETP, NOKa3bIBAOLMIA NageHne aaBne-
HUWs Ha ounbTpe.

Bm3yaanble NHAWKaTOoPbl AOJKHbI OblTb BUAHLI C pa6oqero MecTa onepartopa. MHAI/IKaTOpr CUrHamna
ONacHOCTU AO/MXKHbI aKTUBUPOBATbCA, Koraa napamMeTpbl BO3AYLHBIX NOTOKOB OTKITOHAIOTCA OT NMapaMeTpoB,
YKasdaHHbIX NPpoU3BoOUTENEM. rpaHI/ILI,bI nopora OTKIIOHEeHNA OOJKHbI ObITb YKa3aHbl B JOKYyMEeHTaUunn Ha 6okc
(CM. npunoXeHue K) I'Ipm BKMOUYEHNN BoKca cUrHarbl onacHOCTM AOMKHbI aBTOMaTUYECKU BKIIOYATLCA U ObITh
AKTUBHbI 0 TEX NMOP, NoKa HE YCTaHOBATCA Heobxognmble BO34YLIHbIS NOTOKWU.

MpumeyvyaHnune 2— BoBpema nycka oneparop AOMKEH UMETb BO3MOXHOCTb NPU HEO6XOAMMOCTH OTKINIoYaTb
3BYKOBbI€ CUIHarbl ONacHOCTU.

OnepaTop He AoMKEeH UMeTb BO3MOXHOCTU OTKI0YaTb CUrHanbl ONAcHOCTU BO BpemMA pa60qero pexuma
aKcnnyatTaunn 6okca.

7.3 3awuTa oKkpyxawLien cpeabl

Kaxablii 6okec gomkeH 6bITb CKOHCTPYMPOBaH Taknum oB6pasom, 4Tobbl BO3ayX, yaansemblii us 6okca, 6bin
O4MLLEH BbICOKO3(EKTUBHEIMU BO3AYLIHBIMY hunbTpamu (HEPA dunsTpamn), cooTBeTCTBYHOWUMA Tpebo-
BaHMaM EH 13091:1999, knacca He Huxe H14 no EH 1822-1.

MpumevyaHwusn

1 Mpwn Heo6xoaMMOCTH GOKC MOXET GblTb CKOHCTPYMPOBaH Takum 06pa3om, UTobbl yaaneHue Bozayxa u3 6okca ocy-
LLeCTBNANOCh Yepes Ase cTynenn dunstpaumm ¢ HEPA dunbrpamu. Mpu atom gonxkHa ObiTh NpegycMoTpeHa BO3MOX-
HOCTb NMPOBEPKM KaXA0ro N3 MUNbTPOB MO OTAENBHOCTU.

2 Bokchl, BbIGpOC 0THUIBTPOBEHHOIO BO3AYXa U3 KOTOPbIX OCYLLLECTBISIETCS B MOMeLLeHne, rae BOKC yCTaHOBNEH,
AOIMKHBI UMETb NpucnocobneHne Ans opraHM3aunu yaaneHusi Bo3ayxa ¢ Ae3MHpULMPYIOLLMM ra3om U3 NOMELLLEHWS], rae
Hokc ycTaHoBMeH, Npu bymuraumm Gokca.

7.4 CucTeMa BbITSXKUA U NpeaoTBpalleHus Bo3BpaTa Bo3ayxa B BMb

Koraa 6okc npucoeanHeH K BHELHEN cucTeMe BbITSDKKW, TO A0KHBI BbITb NPpeanpuHATLHI Mepbl Ans npea-
oTBpaLleHusa Bo3BpaTa BO3AYLWHOro NoToka B GoKC. M3roToBMTENb AOIDKEH NPEAyCMOTPETh B BbINYCKHON CUC-
Teme Gokca TeXHUYeckue anemeHThl, obecneunsarolme paboume xapakTepucTuku 6okea, ¢ y4eToM CUCTEMBI
0TBOAA BO3AYyXa.

M pwumeyanne— boke gonkeH 6biTb 06opyAoBaH BU3yarnbHLIMU MHAMKATOpamu (M. npunoxenwe K).

7.5 ®UNbLTPLI ANA NPUTOYHOTO U yAaNsAeMoro Bo3ayxa

B 6okcax cneayeT npumeHaTb HEPA cunbTpbl, cooTBeTCTBYIOWME TpebGoBaHuam EH 13091:1999, knac-
caH14 vnu ebiwe no EH 1822-1. dunbTpbl A0MKHBI BbITL YCTAHOBMNEHBI HAAEXHBIM 06pa3oM.

Mpumevanune 1 — BHyTpeHHWE 30HbI GOKCa, MO KOTOPLIM MPOXOAUT 3arpsi3HEHHBIN BO3AYX C NOBLILWEHHBIM
AasneHneMm, AONXHbI GbITb OKPYXEHbI BO3AYLHBIMU KaHANamm ¢ NOHWXEHHbLIM AaBNeHWeM BO3ayXa.

PUNbTPLI AOMKHBI 6bITE CMOHTUPOBAHLI TaKUM 0OpPa30M, YTOGbI UCKNIOYUTL NPOTEKaHWe BO3AYyXa, MUHYS
UnNbTpbI.

MpumeyaHune 2 —Bo3ayxosoa, coaepXalmii 3arpsi3HEHHbIN BO3AyX, AOMKEH OblTb MakcUManbHO KOPOTKUM,
a BbITSDKHOW (DUNBTP pacnonoxeH kak MoxxHo 6rivxke k paboyert 3oHe anisi obecnevenmns acpdektmeHom aeanHdpekumn. [ins
npoaneHnsi cpoka cnyx6sl OCHOBHOTO hunbTpa MOXeT BbITb YCTAaHOBNEH NpeaBapuTeNbHbiI (OUNbLTP, KOTOPbLIN AOMKEH
6bITb NErkoAoCTyNEH.

TNMoukn ana ot6opa NPo6 NpU UCTILITaHWN PUNLTPa AOMKHBI BbITb PACMONOXEHbI TaK, YTOBbLI MOT GbITh
achekTnBHO UcNbITaH BECh DUNLTP, MECTa repMeTM3aLMK, NPOKNAAKU U KOHCTPYKLUMOHHbLIE CThIKM.
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EcnuyctaHoBneHo 6onee oaHoro unbTpa, To NOPThl AOMKHBI NO3BONAATL NPOBOAUTL NMPOBEPKUN KAXKAOMO
unbTpa oTaenbHo. MopThl AOIMKHBI 6bITL FrepMETUYHBIMNA.

Ecnu 6okcbl cHabXeHbl ABYXCTYNEHYaTon cucteMoi hunbtpauun, To Heobxoaumo obecneqnsaTtb BO3-
MOXHOCTb MPOBEPKN KaXKAOro (hUnbTpa 1 COOTBETCTRYHOLLIMX MECT MO OTAESNbHOCTHU.

Bokc aomkeH 6bITb UCMbITaH C UCMIONb30BaHWUEM NPOAYMaHHOM 1 XOPOLLO AOKYMEHTUPOBaHHOM NpoLeay-
pbl NPOBEPKN HA repMEeTUYHOCTb Anst ycTaHoBneHHbIX HEPA unbTpoB nyTem KOHTPONSA YTEYKU CO CTOPOHBI
yncton nosepxHoct HEPA cdbunbTpoB, MecT repMmeTUsaLm, NPoKNagok U KOHCTPYKUMOHHBIX CTbIKOB. CoOT-
BETCTBYIOLWNIA METOA YKasaH B NpUnoxeHun D.

7.6 O6bemHLIN pacxoq Bo3ayxa U napaMmeTpbl BeHTUunAuum (knacc lil)

CKOpOCTb BO3AYLUHOIo NOTOKA Yepes KaXablA OTKPbIThIN NepyaToOdHbIA NOPT TOMLKO C OAHON CHATON Nep-
yaTKol AomKkHa 6bITb MUHUMYM 0,7 M/c. COOTBETCTBYIOLNIA METO YKasaH B NPUNoXeHnn G.

O6beMHbIN pacxof Bo3ayXadepes NpUToUHbI oUnbTp AOMMKEH cocTaBnATh He MeHee 0,05 m3/c B pacye-
Te Ha Kaxabli kybudeckuii meTp obbema bGokca Npu ycTaHOBMEHHBIX NepyaTkax, a gaBneHune B 6okce AOMKHO
6bITb NOHWKEHHBIM OTHOCUTENbHO aTMocdepHoro He MeHee YeM Ha 200 Ma. CooTBeTCTBYIOWMIA METOA U3Me-
peHUA BO3AYLWHOro NOToKa ykasaH B npunoxeHun G.

7.7 MonuTopuHr aasneHus B 6okce (knacc lll)

[AnaobecneveHuns BU3yanbHoro HabnogeHus 3a gasneHnem BHyTpu 60kca B 6oKe AomkeH 6bITb BCTpoeH
MaHOMeTp, NpeaHa3HavYeHHbIN AN usmepeHns aaeneHust ot — 500 Na go + 500 Ma.

8 MapkupoBka U ynakoBka

Kaxabin BMB paormkeH 6bITb NPOMapkMpoBaH TakuMm 06pa3om, 4ToBbbl MOXHO ObINIO YyA0CTOBEPUTLCS B
TOM, YTO €ro UCToNHeHMe cooTBETCTBYET TpeboBaHMAM HacTosiLero cTaHaapTa. Ecnu mapkupoBka 6okca unu
ero anemMeHTa (Hanpumep, 13-3a ero pasmepa UM HasHayeHus1) He NPUMEHsIETCA, TO A0IPkHa BbITb MPpoMapKu-
poBaHa ynakoska. Mapkuposka BMB gormkHa 6biTb CTOMKOM MUYETKOW U cofepkaThb crieaytoLuyio uHgopmauumio:

a) kracc BMB;

b) HaumeHoBaHWe 1 agpec N3roTOBUTENS;

C) HOMep 1 AaTy u3daHuna HacTosilero ctanaapTa, T.e. FTOCT P EH 12469—2010;

d) Moaenb 1 HoMeEp Mo KaTanory ¢ ykasaHuem cepunHoro Homepa;

e) aneKkTpudeckoe HanpskeHWe, YacToTy U MOLHOCTb NOTPeBnseMoit aHepruu;

f) pasmepbl pabo4yelt 30HbI;

g) roansroToBneHus.

9 NokymeHTauus

MsroToBuTENb MW NOCTABLUUK AOKEH NPeAoCTaBUTb AOKYMEHTBI MO 3KCnnyaTauun, onucbisaioLme
onepaumoHHble npoLeaypsbl, koTopble no3sonsaT BMB paboTaTe B COOTBETCTBUM C €70 YCTaHOBIIEHHbIM
Krnaccom.

Monb3oBaTernb AOMKEH COXPaHsTb AOKYMEHTaLMIo, KoTopas NokasblBaeT Tekyllee cocTosiHe bokca u
ero NpoBepKy, BKHoYast:

a) [OKYMeHT, NoATBepXAaLuiA cooTBeTCTBNE Bokca HacTosLWeMy cTaHaapTy; NPOTOKOM UCTIbITaHUIA
HEPA cunbTpoB Ha yTeUKy B MecTe aKcnnyaTtaLum;

b) meToawuky ncnbiTaHWii U NnpuMeHsiemoe obopyaoBaHue;

C) VHCTPYKUMIO MO MOHTaXY U 3KCyaTauuu;

d) MHCTPYKLIMIO MO TEXHUYECKOMY 0BCNy>K1BaHUIO U 3ameHe hunbTPoB, BKOYan AeknapaLmio o Heobxo-
ONMOCTW COOTBETCTBYHOLLEN Ae3nHdekunm (cTepunuaauun) bokea;

€) cxemy, nokasblBarLLyto HanpaseHusi NOTOKOB Bo3ayxa B 6okce;

f) AOKYMEHT, onucChIBaloLWMIA rpaHnLbl pabovei 30Hbl U 30H (Hanpumep, pAaoM ¢ paboyum NpPoemMom),
KOTOpble He 3alUULLEHbI;

g) WHCTPYKUMN No Ae3uHdbeKLUN U ouncTke 6okca n UCNONb3OBaHUI0 COOTBETCTBYIOLLMX Ae3uHDULMPY-
tOLLIMX CPeACTB;

h) AOKYMEHT, onMChIBaOLWUIA AUaMeTp MaHXeTbl NepyYaTki U nHbIe NapameTphbl, COOTBETCTBYOLLUE pas-
Mepy nepyatoyHoro nopta (ansa 6okcos knacca 6uonorudeckon sawmthl |l knacca).
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MpunoxeHne A
(cnpaBo4Hoe)

PykoBogcTBO No BbIGOPY MaTepuanoB, KOHCTPYKLMU U U3rOTOBNEHUIO

A1 BebicoTa pabo4ero npoema

BeicoTa paboyero npoema (npoemoB) AcnxHa 6biTb 160—250 MM OT NNOCKOCTM paboudelt 30HbI. BepTukansHas
nogbeMHas pama, ecnv oHa NpeaycMoTpeHa KOHCTPYKLmel 6okca, AormkHa BbiTb CKOHCTPYMpPOBaHa Takum o6pa3aom, yro-
6bl OHa He MOrna ynacTb ¥ NOABEPrHYTh ONacHOCTM OnepaTtopa B cry4ae, eCrv NogBecHas cuctema eeliigeT ua ctpos. Jon-
XHa 6bITb NpeaycMoTpeHa cucTeMa nogady curHana TpeBory Unu 6nokupyroas cucTeMa B criyvae Beixoaa nogbeMHow
paMbl 3a Npeaensl HOPMUPOBAHHOW BbICOThI paboyero Npoema nepegHeit naHenm.

A.2 OcBelueHune

OcBeLeHre JOMKHO COOTBETCTBOBATL YCNOBMAM Be3onacHon paboTel BHyTpy 6okca. OcBelleHre, UaMepeHHoe Ha
paboyel NOBEPXHOCTK, AOIMKHO COCTaBNATE HE MeHee 750 nioke. B 6okcax Mukpobronornieckor 6e3onacHOCTU yrbTpa-
ronetosoe obnyyeHune (YP-obnyveHne) Mcnonb3oBaTk He pekoMmeHayeTcsi. OgHako ecnv TpebyeTesi, OHO AOMKHO ObiTb
yCTaHOBIEHO TakK, 4ToObl He co34aBarno NoOMeX BO3AYyLWHOMY NMOTOKY M 3¢pEKTUBHOCTU M30OMSILIMM MUKPOOPTraHU3MOB B 6OK-
ce. [ina KOHCTPyKUKKM Bokca cnegyeTt CNonb3oBaTh MaTepuarsl, yCTOMYMBLIE K BO3aencTBUI0 YP-06ny4denus. Ona npea-
OTBpaLleHnsi NpsMoOro Bo3dencTBusi Y®-obnydeHusa Ha onepatopa Bo Bpemsi paboTbl B Gokce aomkHa OGbiTb
npeaycmoTpeHa anekTpuyeckas GrokupoBka.

A3 Lym

YpoBeHb WwWyma B bokce AornxeH 6blTe 4OCTaTOYHO HU30K, YTOOLI HEe OTBIIEKaTb BHUMaHue oneparopa. Mpuv npoeepke
YPOBHS WWyMa B COOTBETCTBUM C [5] € NOMOLLBIO U3MEPUTENS YPOBHS LLYMa ero crefyeT pacrnornaraTtb Ha pacctosiHum 1,0 m
OT ueHTpa paboyero npoema unu Ha pacctosiHum 1,0 M ¢ nioboi cTopoHbl 6okca BHyTpU nabopatopuu. Mpu 3TOM ypoBeHb
3BYKOBOIO AaBneHus A, reHepupyemoro 60KCoMm, He AomkeH NpeBbiwaTh 65 AB, B TO BpeMs Kak ypOBEHb 3BYKOBOIO fjaBne-
HUs1 A C 3aHEeN CTOPOHbI HE AOIKEH NpeBbiwaTe 55 ab. Ecnu ypoBeHb 3BYKOBOIO AABIEHUSI C 3a4HEN CTOPOHbI NPEBbILLAET
55 ab, To HeoHX0AMMO NPVHATE Mepbl, YTOObI YPOBEHb 3BYKOBOIO AaBneHust A 6okca He npeBbiwarn 65 ab.

YPOBEHb 3BYKOBOrO AaBneHns A moxeT ObiTb Takke onpeaerieH B cOOTBeTCTBUM ¢ [6]. Mamepenne npoBoauTtcs B
MecTe pacnonoXxeHHon Ha paccTosHun 0,2 M OT ueHTpa paboyero npoema nepegHen naHenu 6okcau 1,0 m ot nto6on nnoc-
KocTun 6okca BHyTpW nabopartopuu. Ecrnv uamepeHne NnpoBoanTCs ¢ 3agHel CTOPOHbBI, TO HEOGX0ANMbIN YPOBEHb 3BYKOBOFO
AaBneHuns MoxeT 6blTb AOCTUTHYT NyTEM U3MEHEHWS BbICOThI pabovero npoema nepeaHer naHenu (cm. A.1). YpoeeHb 3By-
KOBOrO AaBneHusl 4omkeH 6biTb ykazaH B COOTBETCTBUM C [7] B pyKOBOACTBE NO 3KCNAyaTauum v B NpeaoCTaBneHHOM B pac-
nopsbkeHne NnoTpebuTens TEXHNYECKOM onMcaHum ¢ norpetuHocTbio K= 2 ab.

A.4 BvbGpaumn

Bo Bpems paboTbl 6okca npy pekoMeHAOBaHHON NPOM3BOANTENEM CKOPOCTU NOTOKA BO3AyXa BENUYMHA CMELWEHUS
B pe3ynbraTe BUbpaumm B LeHTpe paboyeii NOBEPXHOCTHU B MPOMEXYTKe YacToT mexay 20 n 20 000 Ny He gonkHa NpeBbl-
watsk 0,005 mm amnnuTyapl, onpegensemon metogom RMS (Remote Measurement System — cuctema ans auctaHuMoH-
HbIX U3MepeHuii). CoOOTBETCTBYIOWMIA METOA M3MepeHusi BUOpauum ykasaH e [8].

A.5 YcTtonumBocTb

BMB gomxHbl cooTBeTCTBOBaThL TpeboBaHusim [1], [2] u [3] no ycTolumneocTn. Bokckl AomkHbI BbITb CKOHCTPYMPOBa-
Hbl 1151 YCTAHOBKM Ha MOJTy UIW HAa CTONE COOTBETCTBYIOLWMM M 6e3onacHbim cnocoGom.

A.6 O6Gwwne TpeboBaHNA K MaTepnanam

MaTepuaribl, NPUMEHSIEMbIE NPU KOHCTPYUPOBaHWUM GOKCOB, NpegHa3HauYeHHbIX 4na paGoTbl ¢ MUKPOOpraHu3Mamu,
OOIDKHBI ObITh YCTOMUYMBbIMU K KOPPO3UK, HEFOPIOYMMU U HEAACOPOUPYIOWMMN.

MpnmevyaHusn
1 WM3rotoButens AOMXKEH NPUMEHATb MaTepuarbl, yCTOMUYMBbLIE K hyMmuraumm n gesnHdekumn.
2 B kauecTBe matepmana He cnefyeT UCnonb30BaTh APEBECHO-CTPYXEYHYIO MNUTY.

MaTtepwuarbl ¥ repMeTVKy A4Sl CTHIKOB AOMKHbI ObITb NPOYHBIMUY U YCTOMHUBLIMU K BO3AENCTBUIO CPEACTB O4YUCTKU U
aesnHdekuun, a Takke He BNUATb Ha pabounii npouecc B Gokcax.

MpumeuaHwue 3 — [lonkHbl yIOBNETBOPSTLCA criegytowme TpeboBaHus:

a) B bokcax crnegyeT NPUMEHSTb CUHTETUYECKUIA JBYXKOMMOHEHTHBIN BbICTPONONMMEPU3YIOWMIACS KINEeN, TepMU-
YeCKM YCTOWUMBBIN U C BEICOKON aAr€3MOHHON CNOCOBHOCTHI0 MW MHOW COOTBETCTBYIOWMI TPEGOBaHNSAM, NPUMEHSIEMbIY B
COOTBETCTBMU C pEKOMEHAALMSIMW NPOU3BOANTENS;

b) B 6okcax cnegyet NPUMEHsITb OAHOKOMIMOHEHTHBIA FrepMETUK, UCNONb3YyeMbIl B COOTBETCTBUM C pEKOMEHAALMSI-
MU Npou3BoauTensi (HanpuMep, CUITMKOH UNWU akpun).
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Marepuansi, npuMmeHsaeMblie Npy KoHCTpyupoBaHum BMB, fonxHbl 6bITh cToMKMMKU KOBpaboTke hopmanbaeraom.
A.7 Ctekno u paboune npoemMsol

CnepyeT ncnonb3oeaTh NaMMHMPOBaHHOe Ge3onacHoe CTEKNO UMM YCTONYMBLIM K BO3AencTBuIo YP-06nyyeHusn
6e3onacHbIn NNacTUK, KOTOpLIN 06nagaeT HE06X0AUMMON ONTOBEYHOCTLIO HA NEpUOoZ, NOITHOIO Cpoka cnyx6bl 6Gokca. don-
XHbl GbITb yHTEHbI BO3AENCTBUE BHELLHEN U BHYTPEHHEN cpefibl, KOTOpOMy ByaeT noABepXeHO CTeKNo, U cnocob ocTek-
neHus.

CTtexkno pomkHo cootTBeTcTBoBaTh [2] u [3]. [lomkHbl GbiTb NpegycMOTPeHbl CpeAcTBa ANs yaepXaHus cTekna B
OTKPbLITOM ¥ 6€30MacHOM NONOXEHUU Ars yCTaHOBKM 060pyAoBaHus nepe Havanom paboThbl.

Ecnu koHcTpykumnen 6okca npegycmoTpeHa BepTukanbHas NoAbeMHasi pama, OHa AoMKHa 6blTb CKOHCTpyMpoBaHa
Takum 06pasom, 4To6bl pama He Morna ynacTb M NoABEPrHyTb ONAacHOCTU ornepaTopa rnpu BbiXoAe U3 CTPOsi NOABECHON
CUCTEMBI.

MpwumeyaHue— B pabouem nonoxeHun paamepsl U yIrbl HAKIMOHA CTEKNa AoIkHb obecneunBaTbh Gecnpens-
TCTBEHHbIN 0630p paboyel 30HbI, Kora onepaTop cuauT Mo LUeHTpy 6okca.

Cuctema nogaum 3ByKOBbIX M BU3YyallbHbIX CUTHANoB TPEBOIY [I0IKHA TOUHO KOHTPONMpoBaTth pabouee nonoxeHune
CTeKna, 4To CNyXWUT rapaHTuen npaBusbHol paboTsl 6okca.

A.8 JnekTpwnyeckasa 6ezonacHoOCTb
OcHoBHble TpeboBaHus No anekTpuyeckon 6ezonacHOCTU ykasaHbl B [1].
A.9 Bes3onacHas nogavarasa

BMB gonxHel cooTBeTCTBOBaTH Tpe6oBaHUsiM Ge3onacHor nogayuv rasa, cogepxawmmces e [2] v [3]. Ecnuras noaa-
eTCcs BHYTPb 60OKca, TO BEHTWUM NoAaqM AOMKHbI ObITb MOMEUEHbI CreLuarnbHbIM LIBETOM.

Mopgava roptoyero rasa BHyTpb BOKca JOMXKHa KOHTPONMPOBATLCH COOTBETCTBYIOLNM BEHTUNEM, KOTOPLI MOXeT
OTKPbIBaTbCH ONepaTopoM TONBKO BO BpeMsi paboTel GOKCa U KOTOPELIA OCTaeTCs 3aKphIThiM NPY BCEX APYTWX YCIOBUSIX.

MpnmevaHusn

1 [openkn ¢ Nbe303anekTprYeckuMmn CUCTEMaMUN POIKUra, reHepupyioLLmMe Nnams ToNbKo NpU HeOBXoaMMOCTU U
yrnpaensieMble HOrom onepaTopa, NpeanoyTuTenbHee ropenok byHaeHa.

2 He pekomeHayeTcs MCnonb3oBaTh ropenky byHaeHa BHyTpu 60KCOB, HO NPU HEOGXOAUMOCTN HAAO0 UCNONb30BAaTb
HOXHOWM cnocob ynpaeneHunsi ypoBHEM NiameHu ANns Nogayu NonHoro NiameHmn ToNbKo B He06Xo0aMMbIe MOMEHTbI, UTODI
obecnevnTb MYHUManbHoe BO34eNCTBUE Ha BO3AYLWHbIN MOTOK.

B 6okcax knacca sawmThbl |l ouTrHv gnsa ropioymnx ra3oe ycTaHaenuBaTth He cneayer.

A10 3proHomukKa

KoHcTpykupns gorkHa obecnevrBaTh 6e30nacHoe TexHu4eckoe obenyxumsaHne Gokcanocre ero yctaHoBku. OcHOB-
Hble 3proHoMuyeckue TpeGoBaHKsA QOMKHbI ObITb PACCMOTPEHbI B COOTBETCTBUM C [23].

A11 Temnepatypa

Uepes 4 4 HenpepbIBHON paboTbl C BKINIOYEHHBbIM BEHTUNSITOPOM W NaMmnammn Temnepartypa Bo3gyxa BHyTpu 6okca,
M3MepeHHas B LeHTpe paboyerc odbema, He AOMKHa NpeBblWwaTh 6onee yem Ha 8 °C TemnepaTypy OKpyatoLLero Bo3ayxa.

Mpwumedanune— Iddekr nnasyyectn (bynka) bnarogapsa BLICOKMM TEMNEpaTypam BO3ayXa MOXET HapyLLUMTb
BO3JYLUHbIE NOTOKM B BOKCE 1 NOBPEAUTL NPOLECCY YASPKAHUS.

A.12 MepuaToyHble nopTLI 6okcoB n nepyaTkm (knacc lil)

MepyuaTkm 4OIMKHBI COOTBETCTBOBATH M0 pa3Mepam n hopme nepHaToqHbIM NopTam GOKCOB.
JlonmxHa MMeTbCs BO3MOXHOCTb NepeycTaHOBKW NEPHATOK CHAPYXU GoKca Takmm croco6om, ytobbl cTapble nepuar-
Kn MOrM 6bITb NOMeLLEHbI BHYTPb BOKCa, a HOBblE — NoacoeAuHeHbl Npy paboTatowem BeHTUnATope Gokcea.
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Mpunoxenne B
(obszaTenbHOe)

UcnbiTaHue 60kcoB knaccos | u Il Ha yTeuky

B.1 MpvHumn

Bokc npoBepsaeTes Ha yTeuky NyTem noaaepaHusi BHyTpy 6okca n3bbiTouHoro Aaernenusi u HabnoaeHns 3a obpaso-
BaHWeM Ny3bIPbKOB MbIIIbHOM NeHbl, HAHECEHHOI HA LIBbLI, MPOKMaAKN U CTbIKW.

B.2 PeareHTbl

MbinbHBIV pacTBOpP, COCTOAWMMN U3 25 I/11 MAMKOTro MblNna, pa3BeeHHOro B TEMNIION AUCTUNNUPOBaHHON BOAE B UNCTON
06e3KMpeHHON eMKOCTH.

B.3 O6opynosanune

MaHomeTp co wkanow ot 0 go 500 Ma.
Kucrouka wmpuHon 12 mm.

B.4 MNMpouecc

3arepmeTuanpoBartb Bce oTBepcTUsi bokca HeobxogumMbiMm crnocoGom 1 cpecTBaMu 1 co3zath B Gokce aaBnexHve
Bo3gyxa 250 Na, usmepsieMoe ¢ NoMoLLbI0 MaHOMETPA.

HaHecT MbINbHLIA pacTBOpP Ha BCE LWBbLI, MPOKNAZAKU U CThIKK, MCNONb3Ys KMCTOUKY. [MosiBneHne ny3bipbkoB 6yaeT
CBUAETENbLCTBOBaTL O MECTaX YTEYKM BO3yXa.

B.5 ®ukcupoBaHue pe3ynbTaToB
3adukempoBaThb peaynbTaThl HANWYUA UM OTCYTCTBUS NY3bIPLKOB.
B.6 OTt4yeT 06 McnbITaHMKM

Bkniounte pesynbTaT MNPOBEPKM M CCbINMKY Ha WCNOMb3yembld MeTod (Hanpumep, npunoxenwe B
FOCT P EH 12469—2010) B AOoKyMeHTaLuto, ykasaHHyto B pa3gene 9.

1"
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MpwvnoxeHne C
(obsazaTrenbHOe)

MpoBepka 3achcheKTUBHOCTU yaep)XaHusi B pabouyem npoeme Gokca

C.1 O6bwme nonoxeHunsa

C.1.1 OcHOBHbIEe NPUHLUMNbI

BMB ucnbiThiBaeTcst Ha 3 ekTMBHOCTL yAepKaHusi B pabouem npoeme nyTem cosgaHusi BHyTpu 6okca crnopoBoro
aspo3sons nubo aspos3onsi pacteopa oauaa kanusi (Kl) ¢ nocrnegyolwmm nogcyeTom KonuyecTBa Cnop WM 4actuu,
cobpaHHbIX B onpeerneHHbIX ToUKax nepeg pabounm npoemom cHapyxm 6okca.

BeeaeHveM unnuHapa yepes nepegHuin NPoemM UMUTUPYETCS NPUCYTCTBUE PYKM onepaTopa, NPUBOASLLLETO K BO3MY-
LLLEHUIO MOTOKA BO3yXa, BXoAsiwero B 6okc.

Mcnbitanne npoBogsT B 3a4aHHON KOHTPONbHOM TOYKE.

C.1.2 Bbibop Touek oTbopanpo6

s 6okcos wupuHon Ao 1,5 M AormkHO 6bITb 0TOGPaHo NATL NPo6 OHUM METOAOM B LieHTpe pabovero npoema cHa-
py»xu 6okca. [ins 6okcoB wupmHom ot 1,5 Ao 2 M A0MKHO 6bITb 0TO6paHo NATL NPO6 OAHMM MeTOAOM B UeHTpe pabouero
npoema cHapyxu 6okca, a Takke oTo6paHo Nno NATb NPo6 0 AHUM METOAOM B LIEHTPE NPaBoii U NeBOW NONOBUHbLI pabouero
npoema cHapyxu 6okca. [1ns 6okcoB Gornbluen WMpUHbI AOMKHO 6bITh 0TO6paHOo No NSATL NPO6 0AHMM METO10M B TOYKAX,
pacnonoXeHHbIX B LEHTPE KaXXJ0ro MeTpa WMpyHbl paboyero npoema cHapyxu Gokca.

C.2 Mukpobuonorn4yeckmim metoa UCNbITaHUA

C.2.1 PeaktuBhbl

Cnopbl Bacillus subtilisvar. niger (B.subtilis), ATCC1 9372, NCTC?), 10073 unu B. subtilis var. Marburg ATCC 6051.
CTtepunbHbivi pasbaBuTens roTOBUTCSH criedyowum obpasom.

Jn6o:

a) PacTeop KOHeYHOro pasxmxatoLero docdaTtHoro bydepa (PBS) (war 1).

Pacteoputb 34 r KH,PO, B 500 mn auctunnuposantomn H,0.

Hosectn pH go ypoeHsi 7,2 + 0,5 ¢ nomowbto NaOH npu temnepaTtype 25 °C.

Hosectn go 1 n guctnnnuposaxHoi H,0.

KoHeuHbili pazbaButens PBS (war 2).

AvctunnuposanHasa H,O: 1 1.

WexogHom PBS, war 1; 125 mn.

KoHeuHnbin pH: 7,2 £ 0,5.

AsToknasupoanue npu temnepartype 120 °C B TeveHne 15 MuH.

HononuutensHo: cynbart markms (50 rMgSO, - 7H,0 Ha 1 n agnctunnuposanHorn H,0): 5 mn,
nubo:

b) OuctunnuposanHan H,0: 1 1.

Hoeectv pH o ypoers 7,0 £ 0,1 npu Temneparype 25 °C.

AsToknasupoanue npu temnepartype 120 °C B TeveHne 15 MuH.

MpwumMeyaHne—Pdopmyna b) nogxoauT 4ns NPUroTOBNEHWA pasbaBnTens, Korga CnopoBas CycrneHansl roto-
BMTCS1 ANS HEMEeANeHHOro NCrnonb3oBaHus. Ecnn TpebyeTcsi xpaHeHue cycnenaum npu temneparype 4 °C, To ucnonbayercs
thopmyna a).

Cycnenawns cnop B. subtilis var. nigerrotoButcsi no metogy A unm B cnegytowmm obpasom.

MeTton A (ncrnonb3ys 3apaHee NpuroToeneHHsle cnopsbl B, subltilis)

C cobntogeHneM acenTu4eckMX yCroBMi MpoOU3BECTH NOCEB CMOP B HECKONBKO Yaluek MeTpu pasmepom 100 x15mm ¢
TPUNTUYECKMM COEBbIM arapom. HKkybnpoBaTh B TeveHmne (48 + 2) 4 npu Temnepatype (37 £ 0,5) °C. M3Bneyb XxapakTepHo
OKpaLLeHHbIe KONOHWM M MOMECTUTb UX B e CATb CTEPUIBbHBIX hr1akoHOB 06bemMoM 220 MI ¢ 3aBUHYMBAIOLLMMUCS KPblLLKa-
MU, CoAepXawmnx npUMepHo No 50 mn TpMNTMYECKOro coeBoro arapa. MiHkybuposats B TeveHne (48 + 2)unpv temnepatype
(37 £ 0,5) °C. JobaenTe no 10 mn PBS B kaxabIii thnakoH U OCTOPOXKHO CMbITb GakTepum ¢ NOBEPXHOCTY arapa.

MepeHecTn BakTepuanbHyld CYCMeH3ulo B konudectBe npubnuanTenbHo no 100 Mn B cTepusbHble (OraKkoHsb
o6bemom 150 M ¢ 3aBUHYMBAOWMMUCA KpblWKamu. [ns ocBOBOXAEHUSI CYCNEH3NM OT OCTATKOB KINETOK NPOBECTU TPEX-
KpaTHyH OTMbIBKY B hoccaTtHom Bycepe PBS ueHTpudyrnpoeanmem npu 1500 06./mMuH B TeveHune 10 mmuH. CHoBa AoBeCTU
o6bem cycneHanm B docatHoM Bycepe PBS o HauvanbHoro. HarpeBaTb KynbTypy npu (65 + 0,5) °C B TeueHue 15 MuH.
OnpeaennTb KOHUEHTPaLMIo CNnop ¢ NOMOLLBI METOAOB CTaHAAPTHLIX pa3BefeHuit, ncnonbaysi ocdatHbI bydep PBS
W TPUNTUYECKUIA coeBbili arap. Cnopel, NPUrOTOBNEHHbLIE BLILWEONUCAHHLIM CNOCOBOM, AOMKHbLI AaTb KOHLEHTpauuio
(2—4)-10° cnop/mn.

" AMepuKaHckas Konnekumsi cTaHaapTHbIX KynbTyp, Pokeunn, M, CLUA.
2 HaumnoranbHas Konnekums ctaHgapTHbIX KynbTyp, JIOHAOH, AHKS.
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MHkybupoBaTh Yawkm B Tevenune (48 + 2)unpm (37 + 0,5) °C. Pa3baBuTb CycneHauio crnop ¢ noMoLubio hoccaTtHoro
6ydhepa PBS [0 AOCTUXEHWUS KOHEYHOI KOHLieHTpaLum cnop (5—8)- 108 cnop/mn, ecnin crnopbl UCMONb3YI0T HeMeANeHHO.
XpaHuTb 3anac cycnenaum cnop (2—4)- 109 cnop/mn npu 4 °C unw, pasnenue Ha onpeaeneHHoe KONMYeCTBO ANS XpaHEeHUs!
B0 hNaKkoHax C 3aBMHYUBAIOWMMUCS KpbILLKaMu, Npy MuHyc 70 °C, aenan YacTble NPpOBEpPKU Ha KU3HECTIOCOBHOCTL Npew-
MYLLECTBEHHO METOAO0M OKpaLLIMBAHUSA CTOP.

Meton B

MHokynupoBaTb NOpUMKN CTEPUNBHONO TPMATO3HOTO ByNboHa No 250 Mn onpegeneHHbIM KONTMHYECTBOM NONYYEHHbIX
paHee cnop B. subtilis nnn pecycneHaMpoBaHHbIX NMUOMUNBHO BLICYLWEHHBIX KyNbTyp, Crnefyst yka3aHnaMm UHCTPYKUWIA
ATCC nnn NCTC. NHkybupoBaTh CycCneH3nIo B COOTBETCTBYIOLWEM LWeNKepe B TeveHne (48 + 2) unpm (37 £ 0,5) °C. MNony-
YeHHyIo KynbTypy HarpeeaTb npu (65 + 0,5) °C B TeveHune 15 MUH.

MepeHecTu cycneHanto Bo hnakoHbl C 3aBUHYMBAIOLMMUCS KPbILLKAMW W NPOMbITb MUHUMYM TpUY pa3a B CTEPUNbHOM
ANCTUINITMPOBaHHON Boge ¢ nomowbio ueHTpudyrv npn 1500 06./MuH B Tedenne 10 muH. Ecnu nnanmpyeTtcs xpaHeHve, npu
nocnegHen NPoMbiBKe UCnonb3oBate pocdatHb 6ydep PBS. Onpegenutb KOHLEHTPaLMIO Criop METOAO0M CTaHAAPTHBLIX
passepaeHun, ncnones3ys pocdatHeii 6ydep PBS n tpuntudeckuin coeesin arap. Cnopel, NPUroTOBMNEHHbIE BbILWEONUCAH-
HbIM CnocoboM, AOMKHbI A4ATb YPOXXal B cpeaHeM B konuyectee 1,5 - 109 cnop/mn.

MHkybupoBaTh Yawku B TeveHne (48 + 2) v npm (37 £ 0,5) °C. Ecnu cycneHsusa cnop AomkHa 6biTe UCNONb30BaHa
HemeaAneHHo, pasbaenTe cycneHaunio docdatHeim Gycdepom PBS go 4oCTUXKEHNA KOHEHHON KOHLIEHTPaLUUK Cnop B KOMNU-
uecTse (5—8)-108 cnop/mn. Cycnersuio pasaenuTs Ha onpeaeneHHoe KONUHECTBO U XPaHUTb NpK 4 °C B CTEPUNbHBIX hna-
KOHaX € 3aBUHYMBAIOWMMNCA NPOBKaMM N XpaHUTL B MOPO3UnbHON kamepe npy muHyc 70 °C. Mepea ncnons3oaHmem
NMPOBEPUTB XU3HECNOCOBHOCTL CNop.

C.2.2 O6opynosanune

Yawku MeTtpun pazmepom 100 x 15 mm nnm 150 x22 mm, cogeprawme nuratenbHbli arap, TPUNTUHECKUI COeBbIN arap
WINK APYIyI0 NOAXOAALWYI0 NMMTaTenbHylo cpey 6e3 nHrmbntopos unu apyrmx gobasok.

Lectb cTeknaHHBIX MNUHAKEpOoR (cMm. [9]), anameTp kanunnapoe 1,3 mm, o6bemHbIn pacxog oTkanubpoBaH Ha
12,5 n/muH, cogepxawmi 20 Mn cTepunbHoro pasbasurens.

IBa npo6ooT6opHuka Bo3ayxa ¢ pacxogom (30 + 3) n/muud),

KugkocTHbi 6-CTpynHBIN MOgudbnumnpoBaHHbIi pacneinutens Konnucon tuna MRE (Hanpumep, mogens CN-38
komnanumn BGI Inc., Yontxam MA, CLLUAY unm Apyron pacnbinuTens, KOTOPbIN MOXET BbITb UCNONB30OBaH ANA CO30aHNsA
HakTepuanbHOro aapo3ons ¢ NoA06HbIMM XapakTepUCTUKaMM.

LUnnungp us Hepxxaeetowwen ctanu unu anioMMHUEBOTO CNNaBa BHELHUM ANaMETPOM 63 MM U1 C 3aKPbITLIMU TOPLA-
mu. LlunuHap npegHasHaveH Ans uMyMTaumMm HapyLeHUsl BO3AyLLHOIo NoToka. [invHa umnuiapa 3aBucuT oT pa3Mmepa BHy T-
peHHero npocTtpaHcTea 6okca. LiunvHap fomkeH ynupaTbCsi OAHUMM KOHUOM B 3aJHI0I0 cTeHKy 6okca, a Apyroi KoHel,
OOMXKeH BbICTYNaTb Ha paccTosiHne MUHUMYM 150 MM B KOMHaTY Yepe3 pabounii npoem 6okca.

C.2.3 Mpouecc

BeiBpaTh 1 oTkanubpoBaTth pacnbinMTenb, Kak ykasaHo B C.4.

BeTpAXHYTL pacnbinuTerb, copepalumii 4o 55 mn cycrnenaun criop [(5—8)- 108 cnop/mn Bacillus subfilis], u ycrano-
BWTb €ro No LieHTpy Mexay 6okoBbIMU cTeHKkamu pabovero npocTpaHcTBa 6okca. [ins Gokcos knacca | ybegutbes, 4To ocb
CTPYM PacnornoXeHa HUXe UWnumHApa v nNpubnmauTenbHO B LEHTPE MeXAy ero HWXHEW NMoBepXHOCTbio M pabouen
noBepxHocTbio 6okca. [inst 6okcos knacca |l ybeanTbesi, UTo 0Cb CTPYM HAXOAMTCS HapaBHe C BepXHeW KpoMmkor pabouero
npoema.

Y6eauTbes, UTO OTBEPCTME PacnbliNUTENs PACcMonoXeHo Ha paccTosiHum 100 MM 3a NnockocTeio paboyero npoemau
YTO OCb CTPyM NapannensHa paboyein NOBEPXHOCTU M HaNpaerneHa NpsiMo Ha padbounii Npoem.

YeTaHoBUTB LMNMHAP B LeHTpe 6okca. Y6eanTbesi, UTo 0Cb LMNMHAPa pacnonoX)eHa Ha BeicoTe 69 MM Bhlle pabo-
Yel NOBepxXHOCTU. Pacnonoxute BOKPYT LMNMHAPA YeTbipe MMNUHAXepa ¢ NPO600TGOPHBIMU OTBEPCTUSIMW HA PacCTOs-
HUKM 63 MM 0T pabouero NpoemMa ¢ BHELLHEN CTOPOHbI 6okca. PacnonoXuTe ABa MMNMHOXKepa Takum 006pa3om, UToObl OCU UX
Npo6ooT6OPHLIX OTBEPCTMI HAXOAUNMCH Ha paccTosHuK 150 MM Apyr OT gpyra B ropu3oHTanbHOM NOCKOCTU, KacaTerb-
HOW K BEPXHEN YacTu umnuHapa. Y cTaHOBUTE OCTaBLUMECH ABA UMIMUHKePA TaK, HToObl OCU X NPOB00TOOPHLIX OTBEPCTUIA
6bInKn Ha paccTosiHMM 50 MM gpyr OT ApYyra u nexanu B ropu3oHTanbsHON NinockocTy Ha 20 MM Huke uunuHapa. B kavectBe
KOHTPOIbHOM NPOBEPKU YCTAHOBUTL HaLLKy C arapoM Nog LeHTPOM LUnuHapa um ybeantbcs B TOM, UTO OHa CTOUT Ha paccTo-
ssHUM 10 MM BbILLIE UNW HUXKE NepeaHel NPUTOYHON peLleTKU A4S yMeHbLIEHWS NPensiTCTBUS BO3AYLLHOMY MOTOKY.

3 LleneBble Nnpo6o0TOOPHUKM BO3yXa CO CKOPOCTLIO Bo3ayxa B wemnu (80 + 10) m/c. PaccTosiHue Mexay HWKHUM
Kpaem OTBEPCTUSI M NMOBEPXHOCTLIO arapoBoW cpefbl He AomkHO Gonee yem B 3—6 pas npeBbilaTth paccTosHUe Mexay
BEPXHUM U HVXKHUM KpasiMu wenu. [ns kaxgoro Buaa ucneitanusi TpebytoTesa asa npo6ooTGopHUKA LWeneBoro Buaa.

) Mogenb pacnbinuTens CN-38 saensieTca npumepoM nogxoasilero o6opyaoBaHus, UMeIOLEerocs B npogaxe. ta
uHopMaLuusi aaeTcs anst yaobcTea nonb3oBaTernel HACTOSAWEro CTaH4apTa U He sIBMsieTcsl NoATBEPXAEHWeM COOoT-
BETCTBUSA aTol npoaykumn Tpebosannsim CEN (EBponeiickoro komuteTa no ctaHgapTvsaumm).
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YcTaHoBuTh ABa NPo600TEOpHMKA WEeNeBoro TMna Tak, HTobbl ropu3oHTanbHasi NOBEPXHOCTb BO3AYLWHONO BCachbiBa-
IOLEro OTBEPCTUA HAX0ANNACh Ha BbicoTe pabouen NOBepXHOCTH, @ BepTUKarbHbIE OCU BCACbIBAIOLWMX OTBEPCTUI — Ha
pacctosiium 150 Mm cnepegu 6okca n Ha pacctosHumn 200 MM OT KaXKgoW BHYTPEHHEN CTOPOHbI 6OKOBOW CTEHKU. YCTaHo-
BUTb ABa UMMUHAXEPa TaK, 4TO6bl NNOCKOCTL BCACbIBaIOLLMX OTBEPCTUIA pacnornaranack ropu3oHTanbHO Ha PacCcToOsIHAK
350 mm Hap paboven NoBepxHOCTbLIO BOKCa, BEPTUKANbHbIE OCU — HA paccTosiHMM 50 MM C BHEWHEN CTOPOHbI cnepeaun
6okca n 150 MM € KaXXaon CTOPOHbI LEHTPANbHOW NIUHUN.

Bkntountb 60KC M AaTb emy paboTaTb 40 TEX NOP, NOKa He ycTaHoBSITCA paboune ycnoensa, MUHUMYM 30 MUH A0 Hava-
na nw6oro ncneiTaHus.

MpogonkuTensHOCTL NCNbITaHUA JOIMKHA cocTaBnATb 30 MuH. VcnbiTaHne npoeoauTca cnegyowmm obpasom:

- Bpems 0: BKNIOUNTL Wwenesble Npo600T60pHUKY;

- BpeMA 5 MWH: BKNIOYUTb pacnbinuTens;

- BpeMs 6 MWH: BKNIOYUTb UMNUHAXKEPD;

- Bpems 11 MUH: BbIKNIOHNTb UMIMUHIPKEPhI;

- Bpems 11,5 MUH: BbIKNIOUMTb pacnbuTenb;

- Bpems 30 MUH: BLIKMIOYMTD LeneBble Npo6ooTO6opHMKN.

MpodunbTpoBaTh COBPaHHYIO KUAKOCTb CO BCEX UMIMUHOXKEPOB Yepe3 MembpaHHbIi hunbTp guameTpom 47 mm ¢
paamepom nop 0,22 MKM, BbIHYTb (DUNbTP acenTUYeCcKUM criocoboM M NOMECTUTb B COOTBETCTRYIOLWYIO cpegy. Yawku ¢
hunbTPaMm 1 Yalkm na NpobooTOOPHUKOB BOMKHBI ObITE MHKYOMpOoBaHbl Npu 37 °C. MNpoeepuTb X vepes 24—48 4 un, ecnu
peakuusi oTpuLaTenbHasi, NPOMHKYGMPOBaTh eLLe pa3 v NpoBepuTh Yepe3 44—48 u.

MpwuMedaHwne—[na uccnegoBaTenbCkux Leneil cobpaHHasi XMAKOCTb AOMKHa GbiTb NpoduneTpoBaHa oT-
JAenbHO U3 KaKOoro MnuHakepa ansi nonyYyeHnst uHpopmaumum no BuiGpaHHbIM 06rnacTaM BHYTPEHHEro NPOCTPaHCTBa
6okca.

KoHTponbHasi npoba gonxHa 6b1Tb nonoxutensHol. MNpoba cunTaeTcs NonoXuTenbHOW, ecny oHa coaepxut Gonee
300 KOE B. subtilis.
C.2.4 MNMopacuer
KonuuyecTBo pacnbineHHON XUAKOCTU ONpeAernsioT B3BELLBaHWEM pachblUTErNsi nepea BKNoHeHWeM U No OKOH4Ya-
HUW ncnbiITaHus. [pu N3BECTHOW KOHLUEHTPaLMW CNnop NoacyMTaTh KONMYECTBO pacnbineHHbix cnop N, KOE, cnegyowmm
cnocobom:
N=c¢c(m,—m,),
rge ¢ — KOHUeHTpauwms cycneHnawm cnop, KOE/T;
m, — macca pacnbInuTens ¢ cycneHanen cnop, r, nepea Ha4anom UcnbITaHus;
m, — Macca pacnbInuTens ¢ cycneHanel cnop, r, Nocne NcnbiTaHus,
Mogcuntate konmyecTeo KOE B. subltilis, nony4YeHHbIX M3 WecTn MNnHOKepoB, U konmdectso KOE B. subtilis, nony-
YeHHbIX U3 ABYX NPpo6o0TOOPHMKOR BO3AYXa.
C.2.5 OdopmneHme pesynbtaToB
OdhopmMunTh pesynbTaTthl B BUAE KONMYECTBAa pacnbiNieHHbIX cnop N u konuyecTsa nonyyeHHbix KOE.
C.2.6 OTyeT 06 NcnbITaHMMK
BkniounTe pesynbTaTt UCMBITAHWMA WM CCbIIKY Ha uCnonb3dyembid metof (Hampumep, npunoxexnune C [OCT P
EH 12469—2010) B 4okymMeHTauu 0, ykasaHHyio B pasgene 9.

C.3 MeTop ncnbiTaHWA ¢ npyMeHeHnem nogunaa kanus (Kl)

C.3.1 BBepeHve

WHgekc nepeHoca (cm. [11]), onpedeneHHbI NO OKOHYaHUMKU UCMILITAHUSA B 334aHHONM TOUKE, paccynThIBAeTCa No
BoipaxeHuto n/(N- x- s),rae N — Konn4ecTBo pacnblNeHHbIX YacTUL, a3po3orisi, N1 — KONUYeCTBO YacTuu B Npo6e no 3aeep-
WweHuu npouecca otbopa npu ckopocTn npobooT6opa s. B nomeleHnn ¢ TypGyneHTHbIM PEXXMMOM BEHTUNSALMK, NPUBOAS-
LWMM K MONHOMY NePeMeLLVBaHNIO BO BCEM MPOCTPaHCTBE, MHAEKC NepeHoca paseH 1/V (cm. [12]), rae V — ob6bemHan
CKOPOCTb BEHTUIISILMM C YYETOM NMOTEPb 3a CHET ceaguMeHTauun. PaaMepHOCTL MHAEKCA NepeHoca — Bpems/obbem.

CooTHOLWEHnEe MHAEKCOB NEpPeHoca B ABYX cUTyauusix (cHapyxm 6okca n BHyTpu 6okca) HasbiBaeTcs pakTopom
3aWnThbi A £ W ABnseTcA 6eapasmepHomn BenuumHow. [Ina ycnosuin cHapyxu 6okca o6 beMHas ckopoCTb BEHTUNALNK KOM-
HaTbl VnpuHumaemﬂ 10 m3/muH. Mpu 3TOM dhakTop 3aWmThI A pf PABeH (N - x -8)/(10n) npy 3Ha4UeHUM CKOPOCTU NPoBOOTHO-
pa s, BblpaxeHHo#h B M3/mun, unm (N - x - §)/(10%n), ecnu sHaveHne s BoipaxkeHo B AMS/MUH. B naeane He aonxHo 6bimb
yTeuKM onacHblx aapo3soneri u3 6okca. lMoatomy aHaueHune n gormkHo 6b1Tb paBHo 0, a hakTop 3aWwmThl 4OMKeH GblTb Gecko-
HeuHbIM. OAHaKO HM 0AMNH BOKC C OTKPbITHIM MPOEMOM He AAeT NOMHYI0 3alMTy, 8 MUHUMAarbHas BenuuHa Apﬁ KoTopas
MOXeT ObITb onpegeneHa, 3aBUCUT OT YyBCTBUTENBHOCTW METOAA, HAaNpuMep oT o6bema Npobbl, OT KONUYEeCTBa YacTuL B
eguHuue obbema pacnbinsemoro asposons N, oT ckopocTu Npo6ooT6opa s U HAaMMEHbLERo KONUYeCcTea YacTuu B Npobe,
KOTOPOE MOXXHO OTNUYNTBL OT POHOBOIO 3arpsi3HEHUS.

J1nsi npaKTU4ecKoro NPUMEHEHMS NMPY NCTBITaHUSX 3HAYEHUS BENIMUMH JOMKHbI 6biTb: N — He MeHee 3- 108, s — He
meHee 20 am3/MUH M N1 — He Gornee 4, UTo BEAET K MUHUMANBbHO JOMYCTUMOMY 3HAUYEHUIO A — He MeHee 1,5- 105,

C.3.2 PeareHTbl

WMoaua kanws KoHUeHTpaumeii 15 r/n, pacTBOPeHHbIN B aBCOMIOTHOM 3TaHomne NGO B NPOMbILLNEHHOM METUITOBOM
cnupTe ¢ coaepxaHmemM Bogel He bonee yeM 5 % no o6bvemy.
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Xnopwg nannagus koHueHTpauuen 1,0 r/n, pacTBOPEHHLIN B CONSIHOM KUCNOTE KOHUeHTpauuen 0,1 monb/n.

C.3.3 O6opynoBaHue

C.3.3.1 briok aspo30nbHOro reHepaTopa, COCTOSLMIN U3 AUCKa AuaMeTpom 38 MM, BpawWwaowWwerocs co CKOpoCTbio
(28000 + 500) 06/MuH, 1 conna gnsa nogadn pacteopa noauaa kanus (C.3.2) Ha Bpawatowmncs guck. PacctosiHve mexay
KOHLIOM COMna v BpaLLaiowmmes AUCKOM yCTaHaBnMBaloT paBHbIM 0,1 Mm. Bnok Takke BkniovaeT nabopaTtopHyto nogcrae-
Ky 4ns yaepXaHus a3po3ofbHOro reHepatopa Hag pabouyei MOBEPXHOCTLIO, ecrn 370 Heo6xoauMo.

C.3.3.2 lNpobooTbopHMKM BO3AyXa, paboTatowme Ha LeHTPOCTPEMUTENBLHOM NPUHLUMIE CO CKOPOCTLIO0 NPo6ooTHOo-
payepes Becacsiaowee oTBepcTre 100 AM3/MUH, M KOHYC, Yepes KOTopbIN NpoxoauT 3 % aToro Bosayxa (cm. [13]).

MpnmedvyaHusn

1 MNoTtokBO3gyxauepe3 Nnpo6ooTEOPHUKM MOXKET CO34aBaThCs LEHTPOOEKHBIM BEHTUNATOPOM, NOACOeAUHEHHBIM K
npo6ooT6opHUKam hUKCMPOBaHHON TPYBKOW.

2 Yactuubl, 6yayun Tsxxenee Bosayxa, cneayioT no npsiMoMy NyTy Yepes3 KOHYC M 0CaXAalTcsl Ha MeMBpaHHOM
hunbTpe, pa3MeLeHHOM B OCHOBaHWW KOHYCA, B TO BPEMSI Kak BO3AYX ABWKETCS MO BHELLHEN CTOPOHE KOHYyca.

C.3.3.3 Metannuueckuu uunuHap gnametpom 60—65 MM € rnaakomn NOBEPXHOCTBIO U 3aKPbIThiN C OAHOK CTOPOHBI,
YCTaHOBITEHHbLIV HA OMnope.

C.3.3.4 Yauwku [NeTpmn gnametpom 55 mm.

C.3.3.5 Memb6paHHbIf hUnbTp gMameTpom 25 MM U paamepom Nnop 3 MKMm.

C.3.4 MNMoproroBka UCNbITaHUN

Mogrotoeuts ABe Yawkm NeTpy Ao Havana ucnbiTaHmnin. OAHY U3 HUX HaNoONMoOBUHY 3aroNHUTL PACTBOPOM Xropuaa
nannagvs, Apyryio HanornoBUHY 3aNONHUTL BOAOW M 3aKPbiTh KaXAYI0 YalLKy KpblWwKow. MogroToBnTs ABa nucta bymaru
ONS NPOCYLWKM OUNBTPYIOWUX MeMBpaH.

YCTaHOBUTBL LMNUHAP B LIEHTpe mexay 60koBbIMM cTeHkamu paboyero npoctpaHcTBa 6okca Takum o6pa3om, YTobbl
OAVH KOHeL LunuHapa pacnonarancs BHyTpy 6okca, a HUKHUM Kpai uunuHgpa 6bin Ha BbicoTe 65—75 MM OT NOBEPXHOCTH
pabouvero cTona. Ucnonb3ys ypoBeHb, yCTAHOBUTL LMITMHAP FOPU3oHTanbHo. LiunuHap gomkeH BoigaBaThes B nabopato-
puio MMHUMYM Ha 250 MM OT NNOCKOCTU pabodero npoema.

YCTaHOBUTB YeThIpE BO3AYWHbIX Npo60ooT6opHMKa B paboyem npoeme 6okca Takmm 06pa3om, 4To6bl Bo3ayxosabop-
Hble OTBEPCTUS HAXOANNUCH Ha paccToAsHun 150—160 mm oT nnockocTn paboyero npoema. 1o6uTbest, 4To6b1 ypOBEHL BO3-
Ayxo3abopHbIX OTBEPCTUI ABYX NPOBOOTOOPHMKOB HAXOAUNCS Ha BbICOTE BEPXHErO Kpasi UMNMMHAPA U HA pacCTOSIHUK
150 MM C KaXA0M CTOPOHBI OCEBOW NMUHMKM pabodero npoema, a Takke YTobbl ypoBeHb BO3/1yx03a60pHbLIX OTBEPCTUIA ABYX
Apyrmx NpobooTOOPHMKOB COBNaaan ¢ HUXHUM KPaeM OkHa (NOAHMMAIOLLEerocs cTekrna) U Gbll Ha paccTosHUM 155 MM C
KaXgow CTOPOHbI OCEBOW NMHUKM paboyero npoema.

Ons 6okcoB knacca | ycTaHOBUTL a3po30rbHLIN FeHepaTop B LeHTpe 6okca noa UMNUHAPOM Tak, 4Tobbl Kpan aucka
pacnonarancs Ha pacctosiium 100 mm oT nnockocTu paboyero npoema BHyTpu 6okca.

[nsa6okco knacca ll ycTaHOBUTL a3po30nbHbIA reHepaTop Ha naGopaTopHyto NOACTaBKY B LeHTpe Gokca Tak, YTobbl
LeHTp Ancka Bbin NpsMo Haj LeHTPOM LUNuHApa, a Kpan avcka pacnonarancs Ha pacctosiHum 100 mm oT nnockocTu pabo-
Yero npoema BHyTpu Gokca. YCTaHOBUTL BLICOTY reHepaTopa Takum o6pa3zom, 4Tobbl AUCK Bb1n Ha ypoBHE BEPXHETO Kpasi
nepegHero npoema.

MpumedaHue— PacnonoxeHust aapo3ofibHOMO reHepaTtopa pasnuyHbl a4ns Gokcos knaccos | u Il gns Toro,
4YTO6bl MOSBMNACE BO3MOXHOCTE MPOBEAEHWUSI UCTILITAHWMSA B CaMbIX YA3BUMbIX 4acTAX BO3AYWHOW 3aBecbl pabouero
npoema.

B kaxabivi NpobooT6OPHUK YNOXMTe MEMOpPaHHLI hnnbTp. B COOTBETCTBUM C UHCTPYKUMSIMU NPOM3BOANTENS yCTa-
HOBWTb Nepenagsl AaBneHns Ans Kaxgoro npobooTbopHMKa B LensiX YCTaHOBNEHUA CKOpOoCcTU NpobooT6opa, paBHOM
100 gm3/MuH.

C.3.5 Mpouecc ncnbiTaHmA

Bkntounte Boke v gatb emy nopaboTtaTe 40 TEX NOp, NoKa He yCTaHOBATCS paboyuune ycrnosus.

BkrtounTtb Nnpo6ooTGopHWK 1 BpalLatemines auck. Mogoxaate 15 ¢, 3atem nogaTth pacTBop Moanaa Kanus B KOnu-
yecTee 20 MI B LeHTp BpaLatowerocsi agucka. MNpu aTom HauHeTCcs npolecc 00pa3oBaHusi asposons. Beikniounts npo6ooT-
BGOpHMKM Bo3ayxa vepes 15 ¢ nocne npekpaleHusl npouecca aspo3onusaumu. NMogoxgarts, Noka BCAChIBAOLWMIA HACOC
NOMHOCTBIO HE OCTAHOBUTCS, @ 3aTeM M3BIeYb MeMOpaHHble PUNbTPbI.

MoouepeaHo nomecTnTb MeMbpaHHble hunNbTPbl M3 KaxAoro Npob6ooTOOpHMKa B yalky MMeTpu, cogepxaluyto
pacTeOp xnopuaa nannagusi, BBepx TOM NOBEPXHOCTBIO, KOTopasi NoABepranack BO3AENCTBMIO NOTOKa Bo3ayxa. OTme-
TUTB, U3 Kakoro Npo6ooT6opHuka Gbin yaaneH MmemopaHHbI OUNbTp.

B Teuenne 30—45 ¢ membpaHHbIi UNbLTP NpoNUTaeTcs XNopUAOM nannagws, n YacTuubl ogmaa kanws ctaHyT
3aMeTHbIMW B BUAE KOPUYHEBbIX NATEH. BbiHyTb MeMBpaHHbIvi hnnbTp M NOrpy3nTh ero B Yaluky MeTpu ¢ gUCTUNNpPOBaH-
HOM BOAOW Ha 3—4 ¢, 3aTeM NOMEeCTUTb ero Ha YMCTyo Bymary Ans npocywku. MoBTOpUTL 3Ty MpoLeaypy ¢ MeMBPaHHbLIMU
dunbTpamu 13 gpyrnx npobooT6opHUKoB. Yalku MeTpy HaKpbITh KPbILLKaMMU.

MpumeuvaHus
1 BowusbexaHune 3arpsisHeHns Heobxoanmo ybeauTbCsl, HTO NMHLETHI, UCMONb3yeMble A5 NOMELLEeHUs MeMOpaHbl
B pacTBOp Xnopuaa nannaausi, He UCNONb3YyTCA Ans 3arpy3kn NpobooTOOpHUKOB Bo3ayXa.
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2 PactBOp noguaa kanus, ncnonb3yemslit Anst UCHbITaHWIA, SBMSETCH NErkoBoCNIaMeHAWNMCH BEWECTBOM U
Bbl3bIBAaEeT KOPPO3nto HeobpaboTaHHoON cTann. Bokc nocne ncnbiTaHui AoIKeH ObITh TWAaTENbHO OYWLLEH MOKPbIM TaMmno-
HOM. Bpawaowmncs auck AomkeH 6biTb OHMWEH C 0COBON OCTOPOXHOCTBIO.

Mpoeeputb kaxabin GUNBLTP € NOMOLWLIO 10-KpaTHON NYNbI M MOACHNUTATE KONMMYECTBO KOPUYHEBLIX MATEH HA MEM-
6paHHOM hunbTpe.

MpumevaHue 3— Ecnu konudecteo naTeH npeebiwaer 50—100, HeobxoaMMoO MCNonNbL3oBaTbL MacWTabHyO
CeTKy C Nynon U Nogc4nTaTh KONIMYECTBO NATEH BHYTPU OAHON KNETKN U 3aTEM YMHOXMWTB €10 Ha KONUYECTBO KIETOK.

C.3.6 Bobluncnenne daktopa 3awmtol A pf W odopmMmneHne pe3ynbTaToB UCTNILITAHUNA
MoacunTaTte KONUYECTBO AUCNEPTMPOBAHHBIX YacTuL, noguaa kanus N, ncnonb3ys cnegyowee ypaBHeHve:

N=31-x-10"x-M,

rae M — ob6vem pacteopa oguaga kanus, pacnblNeHHOro a3po30bHbIM FEHEPATOPOM, MIT;
3,1- x- 107 — koadbcbuumeHT, YUUTBIBAIOWMI pa3Mep a3po30/bHOM YaCcTULbl, CKOPOCTL NpobooTbopa 1 ckopocTb Bpalle-
HUA gucka.

3arem BbMMCNNTL 3HaYeHWe chakTopa 3awmThl npoema A o OTAEINBHO ANS KaX/A0r0 MeMbpaHHoro unbTpa, Ucnosb-
3yA cnepylowee ypaBHeHue:

Ay =N-VA0°.n,

rae V — ckopocTb npoBootéopa, AM3/MUH;
N — KONWYEeCTBO NATEH HAa MeMBpaHHOM hunbTpe.

MpumevwaHwusn

1 B panHom cnyywae M =20 mnu V=100 am3/mun (cm. C.3.3.2).

2 Wcnonb3ysa BolwenpuBeaeHHOE ypaBHeHWe, 3HaveHus M n V, panHble B npumedanun 1, n npuHumMas dakrop
3awuTsl Apf =1,0- 105, nonyyaem KonNM4YecTBO NATEH Ha MeMBPaHHOM UNbTPe, paBHoe 62.

3 Bcny4ae ecnn Ha MemBpaHHOM hunbTpe 6bIN0 04HO NATHO, TO PaKTOP 3aLUMTHI Apf 6yneT paseH 6,2-108. Ecnn
Ha MembBpaHHOM hunbTpe He BbINo NATEH, TO 3T0 ByAeT 03Ha4aTh, 4TO hakTop 3alwmThl 6biN BhilLe, YEM BblLLEYKa3aHHbIN,
W [BOMKeH BbiTh 3anvcaH kak A ,.> 6,2 109,

C.3.7 OnpegeneHne cpoHa

YcTaHoBuTh ABa Npo6ooTOOpHKKa BO3AyXa C BNOXEHHbIMU MeMBpaHHbIMU munbTpamm nepes 6okcamm Ha paccTos-
HUM 150 MM C KaXX10M CTOPOHbI LIeHTPanbHON NMHUKM paboyero npoema u Ha pacctosHmn 100 mm oT noBepxHOCTU pabodero
npoema. BkniounTe BCacbiBaloWmMn BEHTUNSTOP Npo6ooT6opHMKa Ha 10 MMH, HE BKITIOYas NpU STOM a3po30MbHbIN FreHe-
patop.

Ypanute MembpaHHble hunbTpbl, NPOBECTU NpoLleaypy 06paboTku u nogcyeT nsiteH B cooteeTcTBum ¢ C.3.5.

MpumeuvaHwusda

1 Mpw onpegeneHumn choHa B NnabopaTopum, rae B TeHeHne 24 4 He NPOBOAUIOCH HUKaKMX UCTbITaHWI, Ha 06pabo-
TaHHbIX MeMBpaHax He AOMXHbl 6biITb 0OHaPYKEHbI HUKaKME KOPUYHEBbIE MATHA.

2 EcnvucnbiTanus no onpegenexHmnio Apf6blnm npoBeAeHbl HegaBHO (MW rae OHW NOKa3anu 3HaYUTENbHYO YTeUKY
a3po3ons), peKOMeHAyeTCs NPOBOAUTE ONpeaeneHmne choHa neped daneHeRwmmm nensiTaHusimm B 6okce. Hannyne 6onee
NATU NATEH Ha 0AHOM 13 MeMGpaHHbIX hunbTPoB Nocre 10-MMHYTHOIO UCTbITAHUS CriegyeT paccMaTpUBaTh Kak OCHOBa-
HWe NS 0TCPOYKM AanbHENWNX NCNbliTaHUIA BOKCOB A0 TeX nop, noka hoH He ByaeT oTcyTCTBOBATH.

C.3.8 OTyeT 06 ncnbITaHMK
PeaynbTat UcnbiTaHUs U CCbINKY Ha UCMonb3yemblii MeTog (Hanpumep, npunoxernne C FOCT P EH 12469—2010)
BKIIOUYUTB B AOKYMEHTaLUMIo, yka3aHHyto B pasgene 9.

C.4 Bhibop pacnbinuTens v ero KanmbpoBka Ana MukpoGronornyeckoro metoga

C.4.1 KpuTepun Bbibopa

Pacnblinutens cuMTaeTcs NPUrogHbIM, €CINn OH:

a) pacnbinsieT B Bosayxe (1—8) - 108 cnop Bacillus subtilis, Hanpuvep, var. niger 3a 5 MuH;
b) pacnbinsieT (94 £ 6) % 0AWHOYHbIX CNOPOBbIX KNETOK;

C) CKOPOCTb pacnblneHuns cnopoBbix asposonel (0,51 + 0,05) m/c.

MpumevaHwusd

1 WcneiTanue, npoeegerHoe First et. al. (cm. [10]), nokasano, 4To 8-CTpyliHbIN pacnenuTens KOnnMcoH 13 Hepxxase-
loWwel cTanu pacnbinsieT 6akTepuanbHbIi CMOPOBLIA 83P0305b B COOTBETCTBUM ¢ TpeboBaHmsamu C.2.3, eCnu BeINOMHAKT-
Csl crnepyloLume yCroeus:

- pacnbiMTeNb OCHALWEH CTEKNSHHOW konbon auameTpom 50 MM, BbICOTOM 90 MM M rOpM3OHTaNbHBLIM BbINYCKHbIM
OTBOACM BHYTPEHHUM AnameTpoM 23 MM B BEPXHEN YacTu pacnbinuTens;

- pacnbinuTens pabotaet npy gasnenwn 140 klMa (1,4 6ap);

- B kon6e HaxoamMTcs 55 M CyCneHanm cnop ¢ KoHUeHTpaumelt (5—8) - 108/mn;

- [HO B-CTPYHOM ronoBKu pacnbInMTens Ha 18 MM Boiwe gHa konbbi;
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- Ha BHYTPEHHeN CTOPOHE CTEKMNSHHON Konbbl 00pa3yloTcs WeCTb AOPOXEK, CO3AAHHbIX BO3AYWHBLIMU CTPYSMU
(AONXHBI 6bITL UCCIIeOBaHbI pa3MEP U 04EPTaHUS KOHTYPOB, YTOObI y6eANTLCS, YTO BbINYCKHbIE OTBEPCTUS HE 3aCOPEHbI U
He AehopMMPOBaHbI).

2 6-cTpynHbIN pacnbiuTens KonnumcoH He Hy>XHO noABepratb MOBTOPHOMY UCMBITAHUIO Nepea UCNONb30OBaHUEM.

C.4.2 Kannbposka

C.4.2.1 O6ume nonoxeHuns

Kanubpogeky pacnbinuterns B naGopaTtopuum, rae ero 6yayT ucrnonb3oBaTh, NPOBOAST Nepe NepBbiM UCNOSb30BaHW-
€M ¥ NeproanYEeCcKn B AarnbHENLLEM.

C.4.2.2 PeareHTbl

Cycnenaws Bacillus subtilis, hanpumep, var. niger (5—8)- 108 cnop B Munnunutpe.

C.4.2.3 O6opyanoBaHue Ans KanmbpoBKW pacnbinNuTens

Pacnbinutens, nognexalummn kannopoBkKe.

OavH MMNNHOKEP.

Tanmep.

BopoHkoo6pa3Hbii AepkaTernb meM6paHHOro hunbTpa pasmepom 47 MM C CUNTMKOHOBBIMUW PE3NHOBBIMU KPbILLKaMK
C [IBYX CTOPOH JepaTtensi, BylIKaHM3UpOBaHHbIMMW NMPU KOMHaTHOU TemnepaType (RTV). B kpbiwkax umelotcst oTBepcTUst
AN BCTABKM BbIMYCKHOIO KOHLIA pacnbIiNuTensi B yTONLWEHHbIA TOpeL AepXXaTensi U UMMUHZAXePa B APYro Topew AepxaTte-
ns. Kpbilwka, B OTBEPCTUE KOTOPOW BCTaBMSIETCA UMMUHAKEP, AOIDKHA NNOTHO NpUnerat KUMNMHAXKepy. Kpbiwka, B oTBEp-
CTWe KOTOPOW BCTaBMNSETCH pacnbliMTenb, He JOIMKHA NNOTHO NpuUneraTh K pacnbinuTenio ans Toro, YTobbl UMNMHKED
paboTan npv aTmocthepHOM AaBNEHUN, a HE B 3aMKHYTON CUCTEME.

Pacxogomep.

[Natunk paBneHus.

MemGpaHHbIV PUNbTP a3po30SIbHONO TUNa AnameTpoM 37 MM B KACCETE C OTKPLITON NMOBEPXHOCTDIO.

C.4.2.4 Mpouenypa kKann6b poBKN

MamepunTb pasmepbl BbIXOAHOMO OTBEPCTUS pacnbiNMTENs UM NOACUUTATh MNowaab NonepeYyHoro CeYeHusl, Bolpa-
KEHHYI0 M2,

BblMuCnnTh BENUYMHY BO3AYLLIHOMO NOTOKA, MPOXOASILLLETO Yepes pacnblnTernb, B I/MUH, NPpY KOTOPOW AOCTUIaeTcs
HeobGxoaMmas CKOpPOCTh BO3AYLLHOIO NOTOKA, MPOXOAsILLEro Yepes pacnbinuTens, B M/cC.

Ho6aenTb pekoOMeHA0BaHHBIN NPpou3BoanTeremM 06bemM CycreH3um crop B pacrbifiuTerb.

YCTaHOBUTB BbIMYCKHOE OTBEPCTUE PacnbiNMTENSA B PE3NHOBYIO KPBILLKY C LULMPOKOW CTOPOHbI Aiepxartens uvnbTpa.
BcTaeuTe Bo3ayxo3abopHyto TpyGky npo6ooTGopHUKa B gepxaTtent hdunbTpa Yepes BTOPYI0 pe3nHOBYIO KPbILWKy. Y6e-
OVTBCA, YTO NPUMNeraHye co CTOPOHbI UMMUHAXEPa NITOTHOE.

MpumedyaHune— CyuwecTByoT ABa BUAA UMNUHAKEPOB (MO TUNY XMMUHECKOTO KOPNyca): UMNUHOKEP C HaKO-
HEYHUKOM, MOrPY>KEHHbIM B XUAKOCTb Ha 4 MM OT AHa konbbl, nponyckaowwmii 6 n/muH npu aaenexun 56 kMa (0,56 6ap) nnu
Bblle (CTeKNsHHbIN uMNMHAxep ACE Ne 754 1), n »MMUHIpKEP C HAKOHEYHUKOM BbilLe YPOBHSA NOBEPXHOCTU BOALI, NPONyC-
kaowwmn 12,5 n/mMuH npy gaenexnu 56 kla (0,56 6ap) v Bbiwe, M3BeCTHLIN Nog HazBaHnem AGI-30 (CTeKNAHHBIN UMNNHA-
xep ACE Ne 7540). MoxeT 6bITb Mcnonb3oBaH noboin ua aTux MMNMHAXepoB. Ecnu pacxog Bo3gyxa pacnbinuTens cocTas-
nset He 6 n/MuH nnn 12,5 n/muH, BoIGPaTh MMNUHPKEP, KOTOPLIM paboTaer npu Gonee BLICOKMX pacxogax Bo3gyxa u
NPpONyCcKaeT Yepes LWerb MeXAy KPbILKON U BCTABIEHHbLIM B AepXaTenb pacnbinurenem KONu4eCcTeo BO3ayxa, paBHOE pas-
HULe OBYX BO3AYLUHbIX MOTOKOB, NMPOXOASALWLMNX Yepes pacrbiintenb n umnuugxep. Ecnu pacneinutens u umnuHgxep paéo-
TaIoT NPV OOMHAKOBBIX pacxofax BO3Ayxa, TO peKOMeHAyeTCA NNOTHAsA NOAroHKa ¢ 060MX KOHUOB AepXaTtens.

MogcoeguHWTB LINAHT K MaHOMETPY, COCTLIKOBAHHOMY C PaCXO40MEPOM, a 3aTeM K pacnsinuTento.

BkrtounTh 04HOBpPEMEHHO pacrblNUTENb M UMIMHIKEP, PAboTaloWwmii B COOTBETCTBUMN C UHCTPYKLUMAMU NPOU3BOAN-
Tens. YCTaHOBUTL CKOPOCTL NMOTOKA BO3/lyXa, NPOXOASILLEro Yepes pacnsinurens, paeHyto 0,51 m/c, paccumTas ee no gua-
MEeTpy CTPpyu Npu pacxoae Bo3gyxa 12,5 n/muH ans 6-ctpynHoro pacneinutensa. Octaeute pabotate pacneinurens B
Te4eHue 5 MUH (Mcnonb3ys Tanmep) M UMNMHIPKEP Ha 5 MuH 15 ¢.

MeperecTn cobpaHHy0 UMIMMHIKEPOM XXUOKOCTb, cO6nI0aasn Nnpaeuna acenTuku, B CTEPUNBHBIN MPagayupoOBaHHbIN
unnuHap o6bemom 500 mn. OnonocHyTb Konby, UMnuHAXep K 6yThiNk cTepunbHON Bogon ana obecnevenns cbopa Bcex
CNop, CNUTL BCIO BOAY NOCTIE NOMOCKaHWS B rPafyypOBaHHbIN LMNUHAP.

M3mepuThb 1 3anucaTtb 06beM XUAKOCTU B IpalyMpoOBaHHOM LmnuHgpe. MNepennTe BCIO XXMAKOCTL B CTEPUIBbHYIO KOI-
6y, B KOTOPOW HAXOAMTCH MarHMTHas MeLlarnka, U OCTOPOXKHO NepemeLaTs.

OT1o6paTb U3 XNAKOCTU NATb OAMHAKOBLIX NMPO6 M onpeaenuTb B HUX KOHLUEHTpaUMIo cnop.

BbinonHuTts 0T60p Npo6 U3 copiepxallero cnopbl a3apo3oss ¢ NOMOLWLI MeMEpaHHOro hunbTpa, YCTAHOBNEHHOTO B
npegycmoTpeHHoM mecTe. [Mocne 3aBeplieHus oT6opa Npobbl okpacuTe MeMOpPaHHbLIN GUNBTP COOTBETCTBYIOLLUM KPacu-
Tenem. MogcumtaTb KONUYECTBO OTIOXEHUN, COAEpXalMX OHY cnopy unu 6onee B cooTBeTCTBYIOWMNX o6nacTsx, nog,
MUWKPOCKOIOM.

C.4.2.5 NopcueT n ohopmneHne pesynbTaToB

KonunuecTBo cnop, yNoBneHHbIX B TedeHne 5 MuH, = (aktop paseeaeHus)- (cpeaHee konndecteo KOE Ha 5valukax).

CKOpOCTb BO3/1yXa, BbIXOASLLENO U3 pacrbifiuTernsi, paBHa o6beMy Bo3ayxa, usmepeHHomy B n/mMmuH = 1,67-1 03 m3/c,
nofeneHHOMY Ha MNoLLaZb BbiMyCKHOTO OTBEPCTHS! pacnbinutens B M2 (cM. Tawke C.4.2.6).
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Mogcuntath NPOLEHT OAMHOYHBIX CNOP BO BCen Npobe asposons.

C.4.2.6 AnbTepHaTMBHbLIN CNOCO6 onpegeneHNa CKOPOCTHN Bo3ayxa pacnbinnTens

CKOpOCTb BO3yXa, BLIXOASALLETO U3 pacnbinuTens, MoXeT 6bITb uaMepeHa B LIeHTPE OTBEPCTUS C NOMOLLBIO TEPMO-
aHemomeTpa. PacnbinuTenb A0MKeH 6b1Tb BKNIOYEH 6e3 xuakocTu. MakcumarnbHasi CKopoCcTb BO3yxa — B LLEHTpe OTBep-
CTUsI, MUHMManbHas — o 6okam U3-3a TPEHUA MONEKYN BO3AyXa O CTEHKU. ITOT PAKT MOXET GbiTb NPUHAT BO BHUMaHWE B
ypaBHeHUsIX ANnsi pacyeTa o6bEMHOro pacxoaa Bo3ayxa

V=n-(R=-rP-v
1 MOXeT BbITb MoACHUTaHA CPEAHAN CKOPOCTb NOTOKA
v = V/rR?,
roe V — o6bem pacxoaa Bosayxa, M3/c;
R — BHYTpeHHWI pagunyc BbiNyCKHOIO OTBEPCTUSA, M;
r — nonpaeoyHbIN koadduumenT (1,1-1073), m, ANA KOMNEHCALMM NOTEPY N3-3a TPEHUSE;

V — CKOPOCTb, U3MEPEHHAA B LLEHTPE BbINYCKHOIO OTBEPCTUS, M/C;
V — pacyeTHan CpPeaHsIst CKOPOCTb B BbINYCKHOM OTBEPCTUM pacrbinuTenst, m/c.
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Mpunoxexnne D
(cnpaBo4Hoe)

MeToa ucnbitaHua yctaHoBneHHbIX HEPA chunbTpoB ans BbIABNEHUA Npockoka (YyTeuku)
¢ NMoMoLibIo aspo3ons

DA MpwvHunn

Cucremy HEPA cbunbTpoB, npumeHsiemyto B Gokcax Mukpobronornydeckon 6e3onacHOCTU, UCMBITHIBAIOT HA NPOCKOK
(yTeuky) nyTem pacnblfieHns1 a3po30Ms CO CTOPOHbI NOTOKA BO34yXa, NOCTynawwWwero Ha huneTp, U onpegeneHns KoHLeH-
TPaLUUKM aspo3015 CO CTOPOHbI BbIXOASILLLErO MOTOKA.

D.2 PeareHTbl
A3po3onb, ncnone3yeMbli Arsi pacnbiNeHnst a3po30IbHbIM FEHEPaTOPOM.
D.3 O6opynoBaHue

A3pO30nbHbLIM FeHepaTop, NPUrOAHLIM ANS NPOBEAEHNA UCMbITaHUSA Ha NPOckok (yTeuky) HEPA dunbtpoe ¢
NOMOLLbIO MHAVMKATOPHOIO a3po30/isl.

MamepuTenbHble NpuGops! 415 onpefeneHns KOHLEHTpaLmmn aspo3ons B NOToke nepen hbunbTpom 1 nocne Hero,
cnocobHble 0GHaPYXNUTb HE MEHee NSITU NTOrapudPMOB KOHLLEHTPaLUK.

Moaxoaawmmm namepuTenbHbIMU NpMBopamMm SIBMsIIOTCA:

a) AUCKPeTHBbIN CHeTUMK YacTul, ¢ cucTemomn pasbaBneHus Ans o6HapyKeHNA NOKanbHOro NPOHWKHOBEHUS YacTuUL
pasmepowm 6onee 0,3 mkm B konnyecTtee 0,01 % unu meHee; unm

b) aspo30nbHbIN HOTOMETP C BEPXHUM U3MEPUTETbHBLIM NnoporoM ot 10 Ao 100 MKI/N 1 AMana3oHOM NOKPbLITUSI He
MeHee NsiTU NorapnMoB KOHLEHTpaLuun.

D.4 Mpouecc

Bkntountb 60KC M HaYaTh reHepMpoOBaHNe aapo3orsA B COOTBETCTBYIOWEM MECTe CO CTOPOHbLI NOTOKA, MOCTYNAIOLLErO
Ha HEPA dunbTpbl, WBbI M KOHCTPYKUMOHHBIE COEANHEHUS, KOTOPLIE NOABEPraldTCA UCNbITAHNIO. Y6eauTbCS, YTO KOHLEH-
Tpauus asposons NoCTOsAHHA CO CTOPOHBI NocTynaLwero Ha nosepxHocte HEPA dmnbTpa notoka Bosgyxa.

NamepuTb cpegHioro KOHLEHTPaLMIo aspo30ns B NOCTyNaoLwWwem Ha punbTp NnoToke Bo3ayxa.

MpockaHnpoBate NPOo60OTEOPHMKOM Crierka nepekpbiBaloLLMMKU rnorocamm Belo noBepxHocte HEPA dunbTtpa co
CTOPOHbI €ro YncTor nosepxHoctn. OTobparth Npoby no nepumeTpy GUNbTpa B MECTE €r0 COEANHEHUNA C paMKOK Kpenne-
HuA bunbTpa.

OnpegenuTb CKOPOCTb CKAHUPOBAHUS MOBEPXHOCTU, BpeMsi 0TOopa npobbl U dhakTuieckoe KONuyecTBo YacTul,
KOTOPbI€ MOXHO XapakTeprM3oBaTh KaK yTEYKy.

D.5 OdopmneHne peaynbTaTa

PaccunTaTth pe3ynbTart B BUAe KoHLEHTpauum aapo3ors nepen hunbTpom, nocne punbTpaun COOTHOLLEHUE KOHLIEH-
Tpauun B NpoLEHTaXx.

Ecnu ncnonb3aytoT AUCKPETHBIN CYETYMK YacTuL, TO NoKanbHbIN NPockok Yepes HEPA dunbtp npu 0,005 %-Hom
MHTEerpanbHOM NPOHUKHOBEHUU JOIKeH ObiTb He 6onee yem 0,05 % (cm. [14], [15], [16]).

Ecnu ncnone3ayioT aspo3onbHbIv hoTOMETP, TO NoKarnbHbi NPockok Yepes HEPA dunbTp gomkeH 6biTh He Gonee
yem 0,01 % (cm. [15], [16], [17]).

D.6 OT4yeT 06 cnbiTaHnM

Bkniounte pesynbTaT WCNbITAHMSE M CCbINKY Ha MUCNONb3yembli MeTod (Hanpumep, npunoxenne D
FOCT P EH 12469—2010) B fOKyMeHTaUWMIO, yka3aHHylo B pasgene 9.
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Mpunoxexne E
(o6asaTrenbHoe)

KoHTponb adekTuBHOCTU 3aluThl NpoaykTa B 6okcax knacca ll

E.1 NpnHunn

Cnoco6HocTe 6okca No 3awmTe NPOAYKTa NPOBEPSETCA NyTeM onpeaeneHns ypoBHs 3arpsa3HeHns Yalek ¢ nuTa-
TeNbHLIMU Cpegamn, pacnonoXeHHsIMU Ha paboyelt NOBEPXHOCTU BOKCa, C NOMOLLBIO a3pO30Ns CYCNeH3MN CropOoBbLIX
KyNbTYp, pacnbinaemon cHapyxmv 6okca.

BeeaeHneM umnuHapa vyepes pabouni Npoem MUTUpPYeTCsl NPUCYTCTBUE PYKU onepaTopa, NpuMBoasiee K BO3MY-
LWEeHWI0 NOTOKa BO3Aayxa, Bxoasauwero B Gokc.

WMcnbiTaHne npoeogaunTcA B 3a4aHHON KOHTPONbHOW TOUKE.

E.2 PeareHTbl

CycneH3uns n3 cnop HenatoreHHbix 6akrepun, Hanpumep Bacillus subtilis var. globigii (cceinka NTCN 10073), B cTe-
PUNBHON AUCTUNNMPOBaHHON BOAE.
Yawku MNeTtpu guametpom 90 mm, coaepxalume nutaTenbHbIn arap Unv TPUNTUYECKUIA COEBLIV arap.

E.3 O6opyaosaHwne

PacrbinnTenb, CNOCOBHbIN FreHepUpoBaTh, Kak MUHUMYM, 107 Cnop/MUH CO CKOPOCTBLIO PacbINEHNs), COPa3MepHON
CKOPOCTM NocTynatoLero B 60ke 1epes paboqmii npoem Bo3ayxa, uucnones3yowmn metog XuHo n Cato (cm. [18]). CkopocTb
pacnblneHns He AoMXHa NMpeBbIWaTh CKOPOCTL NocTynatowero B 6okc 1epes pabounii npoem Bosgyxa.

MpwumedyaHune— MoxHO pekomeHgoBaTtb pacnsinuteny KonnmcoH (cm. [20]).

MeTtannuyeckuin umnmHap anametTpom 60—65 Mm € rnagkon NOBEPXHOCTLIO U 3aKPbITLIN C OAHOTO TOpUa, pacnono-
KEHHbIV Ha perynupyemon NoacTaeke.

E.4 Mpouecc

OTkanubpoeatb pacnblnuTenb, kak ykasaHo B C.4.2.

YcTaHoBUTE Ha paboyyto NoBepXHOCTL GOKCA OTKPLITHIE YaLLKKU C arapoMm, a UMnuHap B cepeuHe ee. Pacnonoxurb
OCb FOPU3OHTAaNBHON CTPYW pacnbinuTens, cogepxawero 55 mn cycnensum cnop [(5—38)-1 08 Bacillus subtilis/mn], Ha ypoB-
He BepXHero kpas pabouero npoema v B LeHTpe Mexay AByMsi cTeHkamu 6okca. OTBepcTUe pacnbinuTens pacnonoxuTb Ha
paccTtosiHum 100 MM ¢ HapyxHOI cTopoHbl Npoema. Ocb CTpyu pacnonaraeTcsi napannernsHo paboyein NOBEPXHOCTU U
HanpagereHa B CTOPOHY OTKpbITOro paboyero npoema 6okca.

YCcTaHoBUTb UMNUHAP BHEWHUM gnameTpom 65 MM B ueHTpe bokca Takum 06pas3om, utobbl oguH Topewl ynupancs B
3agHiol0 cTeHKy 6okca, a gpyroi BbICTynan Ha paccrosiHue okono 150 MM B KOMHaTY Yepe3 paboqni npoem Gokca, ocb
LMnuKHApa gomkHa 6blTe pacnonoxeHa Ha BeicoTe 70 MM Hag paboueit NOBEPXHOCTLIO Gokca.

YCTaHOBUTB YaLLKy C arapoM Nnof LeHTP LUNMHAPAa U 3aKpenuTb ee Ha paccTosiHnm 10 MM Bbilwe Unu HUxe nepeaHen
BCACbLIBAIOLLEN PELEeTKMN A8 yMEHbLUEHWs NPensiTCTBUSI BO3YLLIHOMY MOTOKY.

Bkntountb 60KC M 0OcTaBUTL ero paboTaTh, Noka He ByayT AOCTUTHYTH HOPManbHble paboune yCnoeus, T. €. MUHUMYM
B TedeHune 30 MMH O Havana ncnbiTaHus.

B3secnTb pacneinuTens U BKNIOUUTL ero B paboTy Ha 5 MuH. [Nocne 5-MuHyTHON paboTel pacnbiNUMTENs Yaluky ¢ ara-
POM 3aKpbITh KPbILLKAMW M B3BECUTHL PacrbiNUTeNb CHOBA.

MenbiTaHUsA NOBTOPUTE TPUXKAbI.

WNHkybupoeaTb Yawku npu 37 °C 1 NpoBepuUTb X 3aTeM Yepe3 24—28 u. Ecnu pesynbtaTt GyaeTt oTpuuaTenbHbIM,
NpoAoXUTb MHKYBMPOBaHKe U NPOBEPUTL CHOBa Yepe3 44—A48 u.

KoHTponbHble YalLKv 40MmKHbI BbITh CNONOXUTENBHLIM PE3yNbTaToM. PesynbTat cuMtaeTca nonoXuTeNnbHbIM, eCnn
vawka copepxut 6onee 300 KOE Bacillus subtilis.

E.5 MNMoacueT n ochopmneHne pesynbtaToB

Mogcuntate 1 BbIpa3nTh pe3ynbTaT B KONMYECTBE pachbineHHbIX cnop N, kak onucaHo B C.2.4.
Bbrmncenute cymmapHoe konmuecteo KOE, Haxoasumxcst Ha NOBEPXHOCTU arapa Ha BCex YaluKax.

E.6 OTtueT 06 ncnbiTanmm

Bkniountb pesynbtat TeCTMPOBaHWS W CCbINKy Ha WCMonb3yembii meTod (Hanpumep, npunoxeHve E
FOCT P EH 12469—2010) B sokyMeHTaLMIO, yKa3aHHYI0 B pasaene 9.
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Mpunoxenne F
(obasaTtenbHoe)

KoHTponbk 3acheKTUBHOCTHM 3aLUThbI OT NepeKpecTHbIX 3arps3HeHun B 6okcax knacca i

F.A MpuHumnn

CnocobHOCTE GOKCOB MUKPOGKUONOrMyYeckon 6e30nacHOCTU No NPeA0TBPALLEHNIO NEPEKPECTHLIX 3arpA3HEHNIA oue-
HUBaETCH YPOBHEM 3arpsi3HeHWs Yallek ¢ arapoM, pacrionoxeHHbIX Ha paboyen noBepxHOCcTU Gokca, Npu pacnbifieHnn
a3p0o30ns CyCrneHamm MMKpoGUonormiecknx cnop BHyTpu Gokca.

MpumedaHue—JIMHMSA, NO KOTOPOV NaMUHAPHBLIA HUCXOASLLMIA NMOTOK Pa3ABauBaEeTCs U rae OH YacTUYHO Ha-
NPaenseTcsi B NEPEAHI0 NPUEMHYIO PELLIETKY, & HACTUYHO B 3a4HIOI0 PELLETKY, HE BCEraa NpoxoanT No UEHTPY BHYTPEHHEN
BokoBoK cTeHkM. MNMoaToMy aTa NMMHUST pa3aeneHnst AoMmKHa ObiTb YCTAHOBMEHA 3KCNEepPUMEHTanNbHO B LENSAX NPaBUNbHOMO
pacnonoxeHus pacneinutens. MecTo pacnonoxeHus pacnbinUTenst MOXeT ObITb Nerko yCTaHOBNEHO NyTEM BU3yanusaumm
noToka gsiMoM (cm. [18]).

BeegeHvem umnuHgpa vyepes pabounn Npoem MMUTUPYeTCsl IPUCYTCTBUE PYKU onepaTopa, NpuBoasiee K BO3MY-
LLeHMIO NOTOKA BO3ayXa, BXo4sALWwero B 6okc.
VcnbiTaHue npoBoaguTCA B 334aHHON KOHTPOITbHOW TOYKE.

F.2 PeareHTbl

CnopoBasi cycrneHsusi, cocTosiLwas 13 cnop HenaToreHHblx 6akrepui, Hanpumep Bacillus subtilis var. globigii{ccbinka
NTCN 10073) B cTepunbHOM AUCTUNNTMPOBAHHOW BOAE.
Yawku MeTpn gnametpom 90 MM, cogepalume nuTaTensHbIN arap Unu TpUNTMYECKUA COEBLIV arap.

F.3 O6opynoBaHue

PacnbinuTens, CnocobHbIN reHepMpoBaTh, Kak MUHUMYM, 107 criop/MMH CO CKOPOCTBIO PacnbiNeHns, CopasmMepHon
CKOpOCTM nocTynatoLLero B 6oke yepes pabounii npoeM Bo3ayxa, u ucnonb3ayiowmi metog XuHo u Cato (cm. [18]). CkopocTb
pacnbineHunst He JOMKHa NPeBbIWaTe CKOPOCTL NocTynatoLwero B 6okc yepes pabounii npoem Bo3gyxa.

MpwumedyaHu e — PekomeHaytotes pacnbinutenu Konnucox (cm. [20]).

F.4 Mpouecc

F.4.1 OTtkanubpoBaTb pacnelnuTens, kak ykazaHo B C.4.2.

F.4.2 BagecuTb pacnbinuTenb, cogepxalumin 55 mn cycnensum cnop [(5—8) - 104 Bacillus subfilis cnop/mn], v ycra-
HOBUTb €ro Tak, YToObl FOpM3oHTaNbHas OCb pacnbLINUTeNs pacnonaranacb Ha pacctosHun 75—125 mm Hapg pabouent
NOBEPXHOCTBIO, 3aAHSA CTOPOHA pacnbinuTens Gbina npuxaTa K NeBoW BHYTPEHHEN CTEHKe B TOYKe, IAe HUCXOASALMNA
NOTOK BO3ayXa pasgBanBaeTcs (TecT ¢ AbiMom). OCb CTpyM pacnonaraeTtca napannensHo paboyein NOBEPXHOCTU U Hanpas-
NeHa K NpOTMBOMONOXHOW BOKOBOW CTEHKE.

F.4.3 BkntounTb BOKC M 0cTaBmTL ero paboTaTb 40 TEX NOP, NOKa He ByayT AOCTUIHY Tl HOPManbHble paboune ycno-
BUS, T. €. MMHUMYM B TedeHue 30 MWH 4o Havarna ucrblTaHus.

F.4.4 YcTaHOBWTBL OTKPbITbIE YalLku [eTpu ¢ arapom Ha pabovyio NOBEPXHOCTL. YCTAHOBUTL ABAa psia KOHTPOIIb-
HbIX YalleK BAOMNb LEeHTPanbHON NIMHWM MO BbIMYCKHbIM OTBEPCTUEM PacnbiNUTENs. YCTaHOBUTL OAWH PAA YallekK TakK, YTo-
6bl X LEHTPbI HAXOAUNUCH Ha MMHWK, UayLWwer OT NnepeaHen CTEHKU K 3aaHel Ha paccToaHun 355 mm oT GOKOBOI CTEHKM,
KOTOpasi NoABepraeTcs UCMbITaHWI. YCTAaHOBUTL MMHUMYM eLLe OAWH PAA Hallek 3a PAAoM, PAcnonoXeHHbIM Ha paccTost-
HuM 355 MM; ecnmn BO3MOXKHO, YCTaHOBWTL ABa Psifia vallek.

F.4.5 Bknio4untb B paboty pacneinurens. Yepes 5 MUH BLIKMIOYNTL pacnbinuTens, HO paboTty 6okca npogonxkarth B
TeyeHve 15 MyH. BaBecuTb pacnbinTenb.

F.4.6 Bbokc gomkeH paboTaTe BO BpeMs YCTaHOBKM KPbIWEK HA OTKPbITbIE Yalku ¢ arapoM. MHkybupoBatb valuku
npn 37 °C n npoeepunTb nx4vepes 24—28 4. Ecnupesynbrar Gyaet otpuuatensHbIM, TO NPOAOIKNTE UHKYyBUpoBaHue 1 npo-
BepuTb Yepe3 44—48u.

F.4.7 MoeTopuTk Npoueaypy, onucaHHyto B F.4.3—F.4.6, ycTaHOBUMB pacnbinuTens y NPaBow BHYTPEHHEN CTEHKW.

F.4.8 VcnbiTaHus BbINONHUTE TPUXAbI C TEBOW U NMPaBoOW CTOPOHLI Gokca.

F.4.9 Yawkn ¢ arapom, pacnonox)eHHble Ha pacctosHun 355 mm oT GokoBoW cTeHku, 6yayT cogepxatb KOE
B.subtilis v moryT 6bITb UCNONb30BaHbI B KAYECTBE KOHTPONbHbIX.

F.5 Nopgcyetn ohopmneHune pesynbTaToB

MogcunTaTe M BbIPa3nTb pe3yrnbTaTt B KONMYecTBe pacnbineHHbix cnop N, kak onucano s C.2.4.
MogcuutaTh 06LWee konnuecTBo KOE, 06HapyKeHHbIX Ha YallKkaX C arapoMm, pacnonoXeHHbIX Ha paccTosiHUM, 60rb-
wem 4em 355 mm.

F.6 OTtyeT o6 ncnbiTaHnm
Bkniounte pesynbrar MCMbITAHWST WM CCbINKY Ha WCMONb3yeMbli MeTod (Hanpumep, npunoxenve F
FOCT P EH 12469—2010) B AOKyMEHTaLMIO, YKa3aHHYI0 B pasgene 9.
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Mpunoxenne G
(cnpaBouHoe)

OnpeaeneHue pacxoaa Bo3ayxa

G.1 NpvHumun

BennunHa pacxoga Bo3gyxa U3MepsieTCa ¢ NOMOLBIO aHEMOMETPa YMHOXEHMEM CKOPOCTM MOTOKa Ha nnowagb
nonepeyYHoro ceveHnst NIM60 ¢ NOMOLLBI0 U3MEPUTENBHOTO NpUBopa, CnocobHOro N3MepUTL 06LEM NOTOKA BO3AyXa B BO3-
AyxoBope.

MenbiTaHne npoBoguTes B 3a4aHHON KOHTPONbHOW TOUKE.

G.2 O6opynoBaHue
AHemomeTp ¢ NoAXoAsLLUM ANANa30HOM U HYBCTBUTENIBHOCTBIO.

MpunmeyaHune—AHEMOMETPbI CNeayeT NoABepraTb NOBepKe PerynsipHo B COOTBETCTBUM C PEKOMEHAALMAMN
npon3soauTens.

MameputenbHbin npubop, NpUrogHbin ANs namepeHnsi pacxoaa Bo3ayxa B BO3AYXOBOAE BbITSKHOW CUCTEMBI.
G.3 MNpouecc

G.3.1 BMB knaccal

Bkntountb 6oke. C nomoLublo aHemMoMeTpa B NNOCKOCTU pabovero npoeMa n3mMepuTb CKOPOCThL BO3ayxa 3a nepuog
MUHUMYM 1 MUH NPU K2KA0M M3MEPEHUN MUHUMYM B NATU TOUKaX, B TOM YUCIe B FeOMeTPUYeCKOM LieHTpe pabouero npoe-
Ma 1 B K2XA0M U3 ero YeTbipex yrnos. Pacnonarate aHeMOMeTp Ha paccToAHUM 50—55 MM OT NPaBoro, NEBON0, HUXHETO U
BEepXHero kpas pabouyero npoema.

G.3.2 BMB knaccall

G.3.2.1 Hucxopawmn noTok

Bkntountb 6oke. C nomouwblo aHemomeTpa BHyTpM Bokca caenaTe 3aMepbl CKOPOCTU BO3ZyXa B rOPU3OHTaNbHOM
NnockocTU Ha paccTosiHm 50—100 mm Hag BEpXHUM kpaem paboyero npoema. CaenaTtb M3MEPEHUS 3a NEPUOS MUHUMYM
1 MWH NPV K2XXA0M N3MEPEHUU MVHUMYM B BOCbMU TOHKaX, B TOM YN CIIE B Ye ThIPEX TOYKAX, PACMNONOXEeHHbIX HAa NMMHUK, yaa-
NEeHHOW Ha paccTosiHue 1/4 rny6uHbl paboyero NpocTPaHCTBA OT 3aAHeN CTEHKU, U B YETbIPEX TOYKaxX Ha NMHWUW, yaarneHHoM
Ha TO e paccTosiHne oT paboyero npoema. Y6eantbes, 4To u3mepeHust caenaHbl BAOMNb 3TUX NUHUI Ha paccTosiHum 1/8 m
3/8 oT WupuHbI pabodero NnpocTpaHcTea Gokca ¢ NPaBOK U NTEBOW €ro CTOPOHBI.

G.3.2.2 BuixoaAwmn noToK

Bkntounte 60kec. MiaMepnThb CpeaHio CKOPOCTb MNOTOKa BO3AYXa BHYTPU BITSKHOIO BO3AYXOBOAA COOTBETCTRYIO-
LWMM M3MepUTENbHbIM MPUBopom.

YMHOXUTb CPEAHIO CKOPOCTh, NOMYYEHHYH B BbITS)KHOM BO34yXOBOZE, Ha MIOWaab ero nonepeyHoro ceveHus,
4yTOObI MONY4YNTL BENUYMHY pacxoaa Bo3Ayxa, BbIXOAsAWwero n3 6okca. PasgenuTe NONyYeHHbIR pacxon Bo3gyxa Ha nno-
Wwaab NonepeyHoro ceveHust pabodero npoema, 4Tobbl NONYHYNTE CPEOHIO CKOPOCTE NOTOKa BO3AyXa, BXOASILLEro Yepes
pabouunii npoem Gokea.

MpwuwmedyaHune— Merog namepeHns pacxoaa Bo3ayxa B Kpyrmom Bo3ayxosoge AaH B BS 848-1:1997, nyHkT 23
(cm. [21]).

G.3.3 BMB knaccallll

G.3.3.1 BxoaAawmn noTok Yepes OTKPbITbIA NepHaTOMHbIA NOPT

Bkntounts 6okc. C noMoLpio aHeMomMeTpa, YCTAHOBMEHHOIO B LLeHTpe OAHOI0 OTKPLITOro Nep4aTouHoro nopra,
onpegenuTb 3Ha4eHne CKOPOCTU BO34yXa 3a Nepnog MMHUMYM 1 MUH. [TOBTOPUTBL 3Ty NPOLIEAYPY B LEHTPe APYyroro oTKpbI-
TOrO NMep4YaToYyHoOro nopTa.

G.3.3.2 MNoTok Bo3ayxa Yepe3 BNyCKHON PunbTp

Bkntounte 6okc. N3mepuTb cpegHee 3Ha4Y€HNE CKOPOCTW BO3QYLWHOrO NOTOKA BHYTPU BbITSXKHOIO BO34yXOBoAa C
NOMOLLIO U3MEpUTENbLHOrO Npubopa.

YMHOXUTb CPeaHIol CKOPOCTb Ha MNowadb NOoNepeyHoro CeYeHusl BbiTSKHOrO BO34yxoBoga, |YTobbl nony4nTe
BENMYMHY pacxoja Bbixogsiero n3 bokca Bo3gyxa, paBHOro pacxogy BXOAsILWEro NoTokKa Yepes BnyCKHOW omnbTp.

MpumeuvaHus

1 MeToa uamepeHus pacxoaa Bo3gyxa B BbITAXHOM BO3ayxoBode ykasaH B BS 848-1, nyHkT 23 (cm. [21]).

2 MoxeT 6bITb NonesHbIM NPOBOANTL M3MEpPEHNe nepeq BnyckHbiM punbTpoMm. HecmoTps Ha To 4TO 3TO He AaeT
TOYHbIX 3HAYEHUI BO3OYLLIHOIO NOTOKA, 3TO AaeT OCHOBAHME NOMb30BaTEeN 0 Ars 3aKMoYeHUsi 0 Heo6X0OUMOCTH 3aMeHb!
huUnbTpa NPV ZOCTMKEHUM MM NPEAENBHOMO CPOKa ero aKkennyaTauuu.
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G.4 OdopmneHme pe3ynbTaToB

BblpasnTb pe3ynbTaTthl B BUAE CPEAHEro 3Ha4YeHWs pacxoia Bo3ayxa unv cpegHelt CKoOpocTU BO3AYLWHOIO NOToKa
nnbo NyTeM YMHOXEHWS CpeiHe CKOPOCTU BO3AyXa Ha NinoLab NoNnepeYyHoro ceveHmns, mmbo ¢ NoMoLLbHo 3anucuy nokasa-
HUI n3ameputenbHoro npubopa.

CpepaHee 3Ha4eHne pacxo/ia BO3/yxa BolpaXaeTcs B Mo/c.

CpeaHsisi CKOpOCTb BO34YLLHOIO NOTOKA BbIpaXXaeTcsi B M/C.

G.5 OT4yeT 00 MCNbITAHUM

BkniounTe pesynbTaT TECTUMPOBaHUA U CCbIMKY Ha MWCMNOMb3yembli Metod (Hanpumep, npunoxenve G
FOCT P EH 12469—2010) B AOKyMEHTaUUIO, yKa3aHHyo B paszgere 9.
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Mpunoxenne H
(cnpaBo4HoOe)

KoHcTpykuua BMbB u ckopocTb BO3yLIHbIX NOTOKOB B HUX

H.1 O6wme nonoxeHunsa
B tabnuue H.1 ykaszaHbl CKOPOCTU BO3AYLHLIX MOTOKOB AMs TPEX KNaccoB GOKCOB.

Tabnuuya H.1— CkopocTy BO3AYLIHLIX MOTOKOB Ansi TPEX KNaccoB 6OKCOB

Knace CpeaHasi CKOpOCTb BXOASLLEro Bo3ayxa ansi CpegHas ckopocTb HUCXOASILLEro NOTOKa BO3ayxa
obecneueHus 3alWuTbl oneparopa ans obecneveHust 3alMThl NPOAYKTA
| > 0,7 m/c — 1,0 m/c He npumensietcs
Il >0,4 mlc 0,25 m/c — 0,50 m/c
1 > 0,7 M/c ¢ 0gHOWN CHSITOW NepyaTKom He npumensieTca

H.2 BMB knaccal

HanpaeneHve BoO3AyWHOro NOTOKa, BU3yanu3MpoBaHHOE C MOMOLLLIO TECTA € AbIMOM UMW APYroro BU3yanbHOro Tec-
Ta, HanpVMMep C UCMOMb30BaHWEM BOASIHOIO TyMaHa, AOJHKHO ObiTh HANpPaBneHo BHYTPb Yepes BClo Nnowaab padovero
npoema (cm. [22]).

Ecnv ucnbiTaHne npoeegeHo B COOTBETCTBUM C NpUnoxeHnem G ¢ UCMONb30BaHMEM aHEMOMETPA, TO NONYYeHHble
CKOPOCTM BO BCEX TOYKax J4OMKHbI COOTBETCTBOBaTL Tabnuue H.1 B pabounx ycnoeusix.

MpumevaHusn
1 [Ons TMNOBOro UCNbITAaHUA NPUMEHSAIOT HEUCNONBb3OBaHHbIE DUMNbLTPLI.
2 CkopocTb noToka Bo3gyxa 6onee 1 m/c MOXeT NPUBECTU K CO3[aHUI0 Henpuemnemom TypbyneHTHOCTU NOTOKa.

H.3 BMB knaccall

H.3.1 O6wme nonoxeHnn

KoHcTpykuusi Gokca He fomxHa cosfaBaTh NMPEnsiTCTBUN Ans BXOASWEro vepes pabounin npoem BO3AYLIHOro
noToka.

"paHuubl paboyelt 30HbI HA paboyer NOBEPXHOCTU BOKCa AOMKHbI ObiTb 0603HaYEHbI HagNeXawWwmm cnocoGom.

B obnacTtu gBmxeHus Bosgyxa B pabouer 3oHe Hokca He AOMKHO ObiTh BbICTYNAOWMX YacTel Wnm NONOCTen, KOTo-
pble MOTyT NPMBECTU K 3arpsi3HEHUIO.

HanpaeneHvne BO3AyWHOro NOTOKA, KakK NMOKa3bIBalOT TECTbl C AbIMOM U Apyrne BU3yanbHble TECTbl, Hanpumep ¢
MCMNOMb3OBaHNeM BOASIHOIO TYMaHa, J0IDKHO ObITh BHYTPb Yepes BCio nnowaabs pabovero npoema, a Takke HUCXoasLWwmMM
6e3 nanuwHen TypOyneHTHOCTU HaA Bcel paboyeli NoBEpXHOCTLIO (CM. [22]).

H.3.2 Hucxopaawmn noTok

Ecnu ncnbiTaHne npoBeAEHO B COOTBETCTBUM C METOLOM, YKa3aHHbIM B NPUNoOXeHun G, ¢ MCNONb3oBaHNEM aHEMO-
MeTpa, TO CpeHsisi CKOPOCTb HUCXOASLLEro NOTOKa AOMXHA COOTBETCTBOBaThL TpeboBaHusAM, ykasaHHbIM B Tabnuue H.1
npv pabounx ycnoemsix. UHamBmayanbHble U3MepeHusi He JOMKHbI OTNIMYATBLCS OT CpeAHero 3HadyeHus Gonee vem Ha 20 %.

H.3.3 Bxoaawmn noTok

Ecnu ncnbiTaHve npoBeAeHO B COOTBETCTBUM C METOAOM, YKa3aHHbIM B NPUINOXeHUU G, C MCNONb30BaHNEM aHEMO-
MeTpa, TO CpelHsisl CKOPOCTb BXOASLLEro Yepe3 pabouuii npoeM BO34yLLHOIO NOTOKA [IOIDKHA COOTBETCTBOBAaTL TpeGoBa-
HWAM, YKasaHHbIM B Tabnuue H.1 npy pabounx ycnoBusix. Pe3ynbTaT Kaxaoro BbMUCIEHUsS] HE AOMKEH OTNMYaTbCs OT
cpegHero 3HaveHus pesynbTtarta 6onee uem Ha 20 %.

H.3.4 BknioveHne/BbiknioyeHne BMb

Bokc gornkeH ObITb BKITIOYEH UM BbIKITIOYEH C MOMOLLBIO CrieLMarnbHbIX MHCTPYMEHTOB (HanpyuMep, Kroya unmv mar-
HUTHOW KapTOuku ). BeHTUNATOPbI, KOTOPbIE BBIKIMIOUAKOTCA U3-3a NPEKPALLEHUS NOJAYM SMEKTPOSHEPTUU, AOIDKHbI aBTOMA-
TUYECKM BKIIOYaTbCS, eCny Nojaya arnekTposaHeprum Bo3obHoBNeHa.
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MpunoxeHne J
(cnpaBo4HoOe)

PekomeHgaUuun no ae3uHdgeKkuum (ctepunusanum),
ouncTtke u pymurauum (o6paboTke razom) 60KCcoB U PUNLTPOB

J.1 OesvHdekuna (ctepnnunsaums) m oMMCTKa

Bce 6okebl Mmukpoburonornyeckon 6e30MacHOCT JOMKHbI COAEPXKATLCA B YUCTOTE M HE AOMKHbI ObiTh 3arpyeHsoi
HeHyxHbIM o6opyaoBaHueM. BHyTpeHHee NpOCTPaHCTBO AOMKHO GbiTb BLIMbITO C UCMONb30BaHWEM Ae3VHMULUPYIOLLMX
cpeacTi. [ns aesvHdekymn noBepxHocTen BOKCOB MOryT BbITb UCMONB30BaHbI HEHOMbI, YETBEPTUYHbIE aMMOHUEBbIE
OCHOBaHWsA 1 anbaervabl. [lonb3oBatenn XNOpHbIX CoOeAUHEHWUI AOMKHbI MOMHUTL 06 UX KOPPO3UOHHBLIX CBOWCTBAX.
CrnimpTcogepalme cCoeanHeHns cnegyeT NCnonb3oBaTh C OCTOPOXHOCTBIO M3-3a pUCKa MX BOCMNamMeHeHus. Bo Bpems
ouncTkM BokcoB HeobXxoaMMO HageBaTh NONIMBUHWUIXNOPUAHbBIE UMW PE3UHOBLIE NepuaTky, oGecneynsatome Heobxoau-
MYI0 3aWMTY PyK 1 3ansicTuii. MNepyaTtkm MOryT 6biTb NPoAE3MHMMUNPOBAHbI A MOBTOPHOIO NPUMEHEHUS.

MpumevaHwusd

1 B cnyuae, korga cymuraumsa moxeT okasaTbcsi HeahDEKTVBHON, AOMXKeH ObITb B HANWYMKU BOKC, B KOHCTPYKLMK
KOTOPOro NpedycMOTPeH 3remMeHT, No3sonswmi 6esonacHo yaanste cogepxumoe 6okca ans cCooTBETCTBYOLWeR obpa-
BOTKM, HANPMMEP CXUraHUEM.,

2 MMpv BLIGOPE AE3UHDMUNPYIOWUX CPEACTB HEOGX0AMMO YUnThIBaTL TpEBGOBaHWA NO 06ecneyeHnIo 340POBLS Nep-
CoHana.

J.2 dymuraumns (o6paboTka rasom)

BMB gonxHel 6bITb NOABEPrHYTHI hyMUraumm B Criedyowmx crnyyvasx:

a) nepenntobbiM MepOoNPUSATUEM MO TEXHUHYECKOMY 06CTYKMBaHMIO BOKCa, Koraa Heo6xoAnm OCTyN KNoTEeHUManb-
HO 3arpsi3HEHHbIM YacTAM (BKITHOYaA 3amMeHy hunbTpa v npeaBapuTenbsHOro hunsTpa, eCriv X MCnosb3oBanv npy paborte
C OMNacHbIMU MUKPOOPraHnaMmamm);

b) nepea ucnbiTaHnem OUNBTPOB Ha NPOCKOK;

C) nocne pasnuea, BO BPEMs KOTOPOro HeAOCTYMNHbIE MOBEPXHOCTU BOKCa MOFNM ObITb 3arpA3HEHbI.

Mpumevanwune 1 —B HeEKOTOPLIX CyYasx hymuraums Heobxoguma npu cmMeHe Buaa pabor.

dymMmuraums gorkHa npoBoAUTLCH OTBETCTBEHHBIM NUUOM, oGnaaatowmm Heo6xoanMbIMM 3HAHUSIMKM 3TOU Npoue-
Aypbl 1 ¢ cobniogeHneM CoOOTBETCTBYIOWMX NPeaoCcTOpoKHOCTEN. [JoNKHO ObITh BbIBEWEHO NpeaynpeXAeHUE O TOM, 4YTO
npoeoanTcs pymurauusi Gokea.

HesuHdekumio (cTepunusaumio) Bcero 6okca, Bkntovas hunbTpbl, BEHTUNATOP U paboyune NOBEPXHOCTY, Halle BCEFO
npoBogsT napamu opmanbaernga. Takke MoryT 6bITb MCNONB30BaHbI anbTEPHATUBHLIE BELWECTBA, HANPUMep NEPOKCUA
BOAOpOoAa. B HEKOTOPLIX Cny4asnx 3TO HEAOMYCTUMO, U cneayeT BbINONHATL TPE6OBaHWSA COOTBETCTBYIOWUX HOPM.

MpegocTepexenne! Mapel hopmanbaernaga ABNATCA B3PbIBOONACHLIMY NPU 06bEMHON KOHUeHTpauun 7,75 % B
CyXOM BO3gyXe; TOHKa BocnnameHeHus dopmansgervga paeHa 430 °C. Heobxogumo yunteiBaTh Tpe6GoOBaHMA HOPM No
6e3onacHocTy.

B o6beme 6okca AonKHa BbITh CO3aHa NOCTOSHHAA KOHLEHTPaLKs NapoB hopManbaernaa MUHUMYM 50 mr/me,
Mapsl hopmanbgernga moryT co3gaBaTbCs:
- nyTeM ucnapenusn bopmanuHa (o6bemHas koHUeHTpaumsa ~ 36 % B Boae).

MpumevaHwue 2— JomkHo ucnapatecs 60 mn chopmanuHa nnioc 60 mn Bogbl Ha 1 m° o6bema 6okca;

- nyTem pasnoxeHus napadopmanegernga (napadopma) HarpeBom npu obecrneveHnmn HeoH6XoANMON BNAXHOCTMU.

dopmanbgerng uMeeT Noxue NpoHUKaoWwmue CBOWCTBA, U ero 3hEKTMBHOCTL 3aBUCUT OT TEMNEPATYPbLI U BNax-
HocTu. OH siBnseTcs Hanbonee achbdeKTMBHBIM Mpy TeMnepaType Bolwe 20 °C 1 OTHOCUTENBHON BNAXHOCTU 65 %. Mpume-
HEHWe Ype3MepHOro KONMYecTBa MOXET Bblpa3uTbCA B OTNOXEHUWN MONMMEPHOro ocagka BHYTpW Bokca u NpuBecTu K
3arpsisHeHnto hunbTpa.

Bokc gomxkeH 6bITb repMeTUHHO 3aKpbIT Nepea HavanoM npoeegexus pymuraumm. Heobxoaumo y6eanTbcs, UTo
thopmanbgerna He NPoHMKHET B nabopaTtopuio unu gpyrme nomelueHusi. dymmraumio yaobHee npooauTb Hovbto. MoxeT
NPUMEHATLCS KOPOTKUIA Nepuog 06paboTku B cry4vae NOATBEPXKAEHUS €ro pe3ynbTaToB COOTBETCTBYOWMMU Buonornyec-
KMMM TeCTaMu, HO OH He JOIMKEH COCTaBNATbL MeHee 4 4,

Mopsigok hymuraumm Gokca u punbTpa QOMKEH rapaHTMPOBaTh MHAKTUBALMI0O MUKPOOPraHM3MOB, NpoLueawmnX
Yepes bunbTp, 3a cHeT Hagnexalen o6paboTku BbIXOAHOW CTOPOHbI hnnbTpa (Mo HanpaBneHuto ABUXKEHNSA NOTOKa BO3AY-
Xa) M COOTBETCTBYIOWEro Bo3gyxoeoaa. [ins atoro npouecca TpebyeTtcs Gonee 6 4.

25



rocT P EH 12469—2010

Ons obecneveHnsn Heobxogumblx pesynbTaToB hymuraumm nocne obpasoeaHus napoe opmanbgernga AomkHa
6bITb NpeaNpUHATa cregylowas npoueaypa B cny4ae, eCnv oTCyTCTBYIOT CneunarnbHble peKoMeHAauMm Npon3soauTensi:

1) nocne TOro Kak OKOINO MOJSIOBUHBLI (hopmanuHa ucnapuTcsi, HeoGX0AUMO BKNIOYUTL BEHTUNATOPLI Gokca Ha
10—15 ¢, uTo6bl hopmanbaerna 4ocTur Bcex obnacrten 6okca;

2) nocrie TOro Kak ucnapeHue 3aBepLumnnoch, Heo6xogMMO BKNIOHNTbL BEHTUNSITOPbI 6okca Ha 10—15 c.

Haxe nocne Takon 06pabotkn HEPA dunbTpel MOryT cUMTaThes TONBbKO «6e3onacHbIMK Npy 06paLeHn ¢ HUMK B
COOTBETCTBYIOLLEN 3aLMTHOM OAeKAE», HO HE CTEPUNBHBIMU U BOMKHbI GbITh ABTOKNaBUPOBaHbLI UMW COXOKEHbI MOCTEe yaa-
nenus. Mocne dymuraumm 6okc AorkeH 6bITb pasrepMeTU3MPOBaH, a BeHTUNATOP GoKca BKMNIOUYEH Ha Nepuo/l BpeMeHu,
[OCTaTOYHbIN AnNsl yaaneHust ocTaTouHbIX napoB hopMansaernga nepej ucrornb3oBaHnem 6okca unm npoBeieHNEM Tex-
HUYECKOro 06CNYKUBaHWSI.

Iina 6okcos, koTOpbIe OCYLECTBAAIOT PELUPKYNSILUIO BO3AYXa Yepes NoMeLeHne, UCnornb3yemasn cucrema dymmra-
ummn gonxHa o6ecneumBaTb YCNOBUS, MPY KOTOPbIX epcoHan He 6yaeT noaBepraTbLCa ONACHOCTY Bbiwe A0NYCTUMOTO HOpP-
MaTUBHbIMM [OKYMEHTaAMM YPOBHS, HAMPUMEP, C NOMOLLBIO UCMOMNb30BaHNUS AUCTAHUMOHHO Pa3MeLLLEHHbIX KOHTPOIbHbIX
cuctem Gokca nnu ¢ NOMOLLLIO BPEMEHHOTO BO3YX0BOAA, BbIBEAEHHOIO HapyXy. B cnyvyae BO3HMKHOBEHMS) ONACHOCTH
paboTHMKam AOMKHEI NPEeAOCTaBNATLCS CPEACTBA 3alMThl OPraHoB AbIXaHWs, NPUroAHbIE ANS 3aWwmThl OT opmars-
Aervaa.
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Mpunoxenne K
(cnpaBouHoe)

TexHuuyeckoe o6cnyxuBaHue 6okcos

K.1 O6wme nonoxeHns

Meproanyeckne TeXHNYECKME UCTbITaHUS criegyeT npoeoauThb B 6okcax knaccoe 6esonacHoctul, 1 m il yepes ycra-
HOBITEHHbIE MPOMEXYTKU BPEMEHN UMW C NEPNOANYHOCTLIO, YKA3aHHOW B COOTBETCTBYIOWMX HOPMATUBHbBIX JOKYMEHTaX.

Bce obopyaosaHue, ncnonb3yemoe Ansi Taknx UCNbITaHWIA, AOMKHO GbiTh CEPTUDULMPOBAHO U NEPUOANYECKM OTKA-
nnbpoeaHo. [lata nocregHen kanubpoBkK JomkHa 6bITb 3aMKCMPOBaHa n NErkoAoCTyNHA ANs BU3yanusauum.

WcnblTanust 4OMKHbl NoATBEPANTD, YTO oBpaTHLIN KnanaH, ecnv oH NPUMeHeH, OYHKUNOHNWPYET HOPMAaIbHO U He
3arpsi3HeH (onpeaenseTcs BU3yarbHo).

K.2 BMB knaccal

Bce BHYTpeHHUe U BHeLHWE NOBEPXHOCTU HOKCOB AOMKHbI BbITh TWAaTENbHO OCMOTPEHBI HA NPegMeT OTCYTCTBUSI
NOBPEXAEHWN, TPELLMH Unn Apyrnx 4edeKkToB MOBEPXHOCTH.

Tawm, rae npuMeHsieTca CucTeMa BbITSDKHBIX BO3AYyXOBOA0B, OHA AOMKHA ObITh TWATENBHO OCMOTPEHa Ha NpeameT
OTCYTCTBMSA B HEWN NOBPEXAEHUN, TPEWMH unu apyrmx gedektoB. CUcTema BbITSXKHBIX BO3AYXOBOAOB AOMKHA ObITh NPO-
MapKUpOBaHa.

Ecnu atoro TpebyeT cneuundukaums npousBoanTens, JOMKHbI GbiTb OCMOTPEHb!, NPOBEpPeHbl N OTKaNUGpoBaHbI
MHOVKaTOPbl BO3AYLLIHOIO NOTOKA U AaTYMKM CUTHAMNOB TPEBOTH.

K.3 BMB knaccall

Bce BHYTpeHHUe U BHeLHWE NOBEPXHOCTU BOKCOB AOMKHBI BbITh TWAaTENbHO OCMOTPEHLI HA NPegMeT OTCYTCTBUS
NOBPEXAEHWI, TPELLMH NNy Apyrnx 4edeKkToB MOBEPXHOCTH.

Tam, rae NpUMeHseTcsi CUCTeMa BbITSDKHBIX BO3AYXOBOAOB, OHa A0MKHA 6blThb TWaTeNbHO OCMOTPeHa Ha NpeameT
OTCYTCTBMS B HEN NOBPEXAEHUN, TPELLMH nnu apyrnx gedekToB. Cuctema BbITSXKHbBIX BO3AYXOBOAOB A40MKHA GbITb NPo-
MapKUpOBaHa.

MHavkatopbl CMrHaNoB TPEeBOMM AOMKHbl ObiTb MPOBEPEHE! B COOTBETCTBUM CO cneundmrKkaunamm nponssoautens.
Ecnn tpebyeTcsi kanmbpoBka cucTeM Nogaym CMrHanoB TPEBOTU, TO U3rOTOBUTESb AOIDKEH yKa3daTb NEPUOANYHOCTL NPOBE-
AeHus 3ToV KannBpoBKKM AnA NpeaoTBpaLeHUst OTKIIOYEHUS CUCTEMbI NOZaun CUrHaNoB TPEBOMY 3a NpegenamMm noporo-
BbIX 3Ha4YeHW NapaMeTpoB.

CKOpOCTb HUCXOASALLEro NoToka B paboyel 3oHe Bokca AomkHa BbiTb U3MEPEHa METOAOM, YKa3aHHbLIM B MPUIOXe-
HUM G, B COOTBETCTBUM C MHCTPYKUMAMU Npounasogutens u Tabnuuen H.1.

MpepBapuTenbHbIA MOUNBTP, €CNY OH NPUMEHSIETCSH, [OIIKEH OblTb 3aMEHEH A0 HavYana npoLeaypbl U3amepeHusi CKo-
POCTM BO3AYLWHOro NOTOKA.

B 6okce, umetowem ABa BbITSXHbBIX unbTpa, Kaxabi unbTp AoMKeH GbITb UCMNbITaH HE3aBUCUMO.

K.4 BMB knaccalll

Bce BHYTpeHHME M BHELLHWE NOBEPXHOCTU BOKCOB AOMKHbI ObITh TLIATENIBHO OCMOTPEHbI Ha NpegMeT OTCYTCTBUS
NOBPEXAEHUN, TPELMWH UNK ApYrmx 4eeKTOB MOBEPXHOCTY.

MaHomeTp AonxeH 6biTe NPOBEPEH U NPpY HEOBXOAMMOCTM NePEHACTPOEH B COOTBETCTBUM CO crielndukaumeit npo-
n3soguTens.

Tawm, rge NpUMeHsIeTCA CUCTEMA BbITSXKHbBIX BO3AYXOBOA0B, OHA A0MKHA ObiTh TWAaTENbHO OCMOTPeHa Ha npeameT
OTCYTCTBUWSA B HEW NOBPEXOEHWI, TPELLMH UMK APYrMX AeeKkToB U NPOMapKMpoBaHa.

MHavkaTopbl CUrHaNoB TPEBOMM AOMKHbI ObITb MPOBEPEHLI B COOTBETCTBMM CO CNeLndUuKaLuaMm Npon3soaunTens.
Ecnn tpebyeTcsi kanmbpoeka cucTeM Nogavdm CUrHanoB TPEBOIU, TO U3rOTOBUTENb AOIKEH YKa3aTk NepuognyHoCTs NpoBe-
AeHus 3ToV KannBpoBKKM 4nA NpeaoTBpaLeHUsi OTKIIOYEHMS CUCTEMbI NOAaYumn CUTHAMNOB TPEeBOr 3a npeaenamMm rnoporo-
BbIX 3Ha4Y€HU NapaMeTpoB.

dunbTPLI M LENOCTHOCTE CUCTEMbI FTEPMETU3aLUM JOIIKHbI GbITh NPOBEPEHb! HA NPOHUKHOBEHWE MacsHOro aspo-
305151 B COOTBETCTBMU € npunoxeHnem D, a peaynbTtathl KOHTPONSA 3hPEKTUBHOCTM NPUTOHHOIO U BLITSKHOIO OUNbTPOB
JOIKHBI COOTBETCTBOBaTh TpeboBaHuaAM 7.5. CKOPOCTb BO3AYLLUHOIO NOTOKA, NPOXOASILLEro Yepes OTKPbIThIN nepyaTou-
HbI NOPT, AOMXHa BbITb M3MepeHa B COOTBETCTBUM C NpunoxeHmem G 1 cocTaBnsTe He meHee 0,7 m/c.

Bo3ayLHbIA NOTOK, NPOXOAAWMA Yepes MPUTOYHbIA PUIbTp, Korga nepyaTtkv NpucoeanHeHbl, a GOKC HaXoanuTCs Npu
NOHWXEHHOM AaBneHun muHumym 200 Ma, gonkeH 6bITb U3MepeH B COOTBETCTBUM € MPUNOXeHneM G U SOMKeH cocTaB-
NSTb He MeHee 3 M3/MUH Ha KaxasIl KyBuuecknin meTp o6bema Gokea. [NpeasapuTenbHbIN GUNBTP, 8CNY OH MPYMEHSIETCS,
JOrnXeH GbITb 3aMeHeH A0 Havana npoueaypbl UBMEePEeHUsA CKOPOCTH BO3YLLHOIO NOTOKA.

Pabouee gaBneHune B 6okce AOMKHO GbITb MPOBEPEHO M AOMKHO COCTaBNsTh He MeHee —200 IMa (No oTHoWeHuIo K
na6oparopun).
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MpunoxeHne OA
(cnpaBo4Hoe)

CBeaeHUs 0 COOTBETCTBUMU CCbUTOYHbIX MEXAYHapPOAHbIX CTAHAaPTOB
CCBbINTIOYHBIM HalMOHaNbLHbIM cTaHgapTam Poccuiickon degepauum
(1 AEeNCTBYIOLUM B 3TOM KayecTBe MeXrocyZiapCTBeHHbIM CTaHAapPTaMm)

Ta6bnwuuya QA1

06O3HAEHME CChITOUHONO Creneb 0O603Ha4YeHne U HaMMEeHOBaHUE COOTBETCTBYIO!
MeXAYHapPoAaHOro craHaapra €ooTBEeTCTBUA TCTBYIOWIETO HALIMOHATIEHOTO CTaHAapTa
EH 1822-1 IDT MOCT P EH 1822-1—2010 «BbicokoadhthektmBHble huUnbTpbl oumnc-
Tkn Bozgyxa EPA, HEPA n ULPA. Yactb 1. Knaceudukaumn, metogbl uc-
MbITAHUA, MApKUPOBKa»
EH 12296 IDT FOCT P EH 12296—2009 «buoTtexnonorusa. O6opyaosaHune. Metoapl
KOHTpONs 3hPEKTUBHOCTU OUNCTKN»
EH 12297 — *
EH 12298 — *

EH 13091:1999

*

BETCTBUA CTaHOapTOB.

- IDT — ngeHTHYHbIE CTaHAapTbI.

* CoOTBETCTBYIOMIA HALMOHANbHBIM CTaHAAPT OTCYTCTBYET. [10 ero yTeepxaeHnn pekoMeHayeTca nenonb3osaTb
NnepeBod Ha PYCCKUI sI3bIK JAHHOTO MEXAYHApOAHOro cTaHaapTa. Mepesoa AaHHOTO MexAyHapoAHOro cTaHaapTa Ha-
xoauTces B PeaepanbHOM MHPOPMaUUOHHOM POHAE TEXHNHECKUX PErNamMmeHToB U CTaHAAPTOB.

MpumedaHune—B HacTosiwel Tabnuue CNoNL3oBaHO cnegylowee ycnosHoe 0603HaueHne cTeneHmn cooT-
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