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Mpeaucnosune

1 PASPABOTAH Ob6LepoCCMncKon 00LLECTBEHHOW OpraHn3aumen «Accoumnaums MHKXEHEPOB MO KOH-
Tponto MukposarpssHeHuny (ACMHKOM) npu ydactum OTKpbITOrO akuuoHepHoro obuiectsa «HayuyHo-
NCcneaoBaTenbCKUii LIEHTP KOHTPOMSA U AWArHOCTUKKM TexHuYeckux cuctem (AO «HUL, KOy)

2 BHECEH TexHu4eckum KOMWUTETOM MO cTaHaaptusaumm TK 184 «ObecneyeHue nNpOMbILLNEHHON
YUCTOThIY

3 YTBEP)XOEH W BBELEH B AENCTBWE Mpukazom deaepansHOro areHTCTBa N0 TEXHUYECKOMY
perynupoBaHnio U METPONOTUM OT 24 okTadpsa 2014 r. Ne 1427-ct

4 BBEJJEH BINEPBbIE

lMpasuna npumeHeHus Hacmosweeso cmaHdOapma ycmaxosseHbl ¢ FOCT P 1.0—2012 (pa3sden 8).
UHpopmayusa 06 UMEHEeHUsX K HacmosauieMmy cmaH0apmy rybnuxkyemcs 6 exxee200HOM (10 COCMOSIHUIO Ha
1 aHeaps mekyuiea2o 200a) UHhoPMaUUOHHOM yKa3amerne «HauuoHansHble cmaHdapmbiy, a ouyuarsHblll
meKkcm u3MeHeHUl U MorpasoK — 8 EXEeMECIYHOM UHDOPMAaUUOHHOM yKa3amene «HayuoHanbHbie cmaH-
Oapmei». B cnyyae nepecmompa (3ameHbl) unu OmmeHbl Hacmosauwieeo cmaHdapma coomeememeyrouiee
ysedomneHue 6ydem onybnukosaHo 8 bnuxaliuem 8birycke UHOPMayUOHHO20 yka3amensa «HayuoHarib-
Hble cmaHdapmbly. Coomeemcemeayiouias UHgopmayus, yeedoMrieHue U MeKcmbl PasMellaromecs makxe 6
UHGhOpMaLUUOHHOL cucmeme obuieeo rnonb3osaHus — Ha ochuyuanbHoMm calime QedeparnbHo20 azeHmemea
10 MEXHUYECKOMY peaynupoeaHuio U MempoJsiozauu 8 cemu UumepHem (gost.ru)

© CraHgaptuHdgopm, 2015

Hacrosiwmit ctaHaapT He MOXET OblTb MOMHOCTBIO MMM YAaCTUYHO BOCMPOW3BEAEH, TUPAXUPOBAH U
pacnpocTpaHeH B KayecTBe o(uLManbLHOro usgaHua 6es paspelueHus degepansHOro areHTCTBa MO TEXH U-
YeCcKOMY PerynupoBaHuio U METPONOTUU
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BBeaeHune

UnCTble MOMELLEHNS LUMPOKO NPUMEHSIIOTCA B SMEKTPOHHON, NpUbopOoCTponUTENLHON, ddapMaLeBTuye-
CKOM/, MULLIEBOI M APYIMX OTPACHSX NMPOMbILLNIEHHOCTH, B MPOU3BOACTBE MEAULMHCKMX u3aenuii, B 60nbHM-
yax 1 1. . OHM cTanu HEOTbEMIEMON YaCTbIO MHOTMX COBPEMEHHbIX MPOLECCOB U CPeACTBOM 3aLUUThI Ye-
noBeKa, MaTepuanos 1 NPOAYKUMM OT 3arpsiBHEHUIA.

B 10 e BpeMSA 4YnCTble NOMeLUeHUst TPEeOYIOT 3HAUNTENbHBIX 3HEPro3aTpaT, B OCHOBHOM, HA BEHTU-
MAUMIO 1 KOHAWLMOHUPOBAHUE BO3AYXa, KOTOPLIE MOTYT MPEBbILLATL PACX0[ SHEPIUM B OObIYHLIX NOMeELle-
HUAX B OECATKM pa3. STO BbI3BAHO BbICOKUMU KPATHOCTAMU BO3AYyXOOOMEHA M, KaK CreACTBUE, 3HAYUTENb-
HbIMK NOTPEBHOCTAMU B HArpeBe, OXNaXXAEHUW, YBMAXKHEHUN U OCYLIEHUN BO3AyXa.

CnoxuBLUasCcs npakTuka co3gaHusi YUCTbIX NOMELLEHMI OPMEHTUPOBaHA Ha obecneyeHue 3afaHHbIX
KnaccoB YnCTOThI 6e3 JOMKHOIrO BHUMaHWSA K 3aaa4amM 9KOHOMUM dHEPropecypCcoB.

MoaaepxaHue 3agaHHOW YUCTOTbl B NOMELLEHUN ABNSETCS HENPOCTOM U KOMMMEKCHOW 3aaayen. He-
06X0AMMO TOYHOE 3HaHUe XapaKTePUCTUK BblAENEHUS YacTuUL U HA UX OCHOBE BbINOMHEHME PACYeToB pac-
Xo4a BO34yXa U KpaTHOCTU BO3AyX00OMeHa, UTO He Bcerga BO3MOXHO. KOHUEHTpauusa yactuuy B BO3ayxe
HOCUT BEPOSITHOCTHbIN XapakTep U 3aBUCUT OT MHOFMX (DaKTOPOB: BIUSHUS YenoBeka, npoiecca, o6opyao-
BaHWA, MaTepuanos U NPOAYKUMU, KOTOpPbIE TPYAHO OLEHUTb TOYHO, OCODEHHO Ha CTaAuMU NPOEKTUPOBAHUSA.
B cuny 9T0ro npoOeKkTHbIe peLLeHNUs MPUHMMAIOTCH ¢ OOMbLUMM 3anacom, YToObl Npu aTtTecTayum U akennya-
Tauun rapaHTMPOBAHHO MONYYMTb 3a4aHHbIN KNAcC YUCTOTbI.

XOpoLo npogymMaHHOe U NMOCTPOEHHOe YMCTOE MOMELLEeHUEe UMeeT 3anac no uucrore. CylecrByio-
Liasa npakTuka aTTectauum n sKkcnnyaTayuum YMCTbIX MOMELLEHNI 3TOT 3anac He YYMTLIBAET, YTO NPUBOAUT K
U3MULLHEMY pacxody SHEepruu.

ELle ogHa npuuMHa M3NULLHE BbICOKUX KPaTHOCTEN BO3AyX00OMeEHa, 3aknajbiBaeMbiX B MPOEKTbl, CO-
CTOUT B NPUMEHEHNN HOPMATUBHBIX TPEGOBaHMI, KOTOPbIE HE PACMPOCTPAHAIOTCA HA AaHHbI 00bekT. Hanpu-
mep, npunoxenuwe 1 kK FOCT P 52249-2009 «[TpaBuna npousBOACTBA U KOHTPOSIS KAYECTBA NEKApCTBEHHbIX
cpeacte» (GMP) ycTaHaBnuBaeT, YTO BPEMS BOCCTAHOBSIEHUSI YMCTOrO MOMELLEHUS NPU NPOU3BOACTBE CTe-
PUNbHBIX NEKAPCTBEHHBLIX CPEACTB HE AOIDKHO npeBbiwarb 15-20 MuH. [AnA BbINOMHEHUS 3TOro TpebGoBaHus
KpaTHOCTb BO34YXO0OMEHa MOXET CYLLUECTBEHHO MNPEeBbILATb 3HAaYeHusi, Heobxoaumble ans obecneveHus
Krnacca YACTOTbl B YCTAHOBUBLUEMCS PEXUME.

PacnpoctpaHeHue TpeGoBaHuii K MPOM3BOACTBY CTEPWUSIbHLIX NIEKAPCTBEHHLIX CPEACTB HA HecTe-
puUnbHbIE MpenapaTbl U APYryio NPOAYKUMIO, B TOM YUCHE HEMEAULMHCKOrO HasHauYeHusi, NpuBoaUT K CyLie-
CTBEHHOMY MEPEepPacxoay SHepPruu.

PekomeHaaLmmM N0 9KOHOMMKU SHEPrUK B YUCTLIX NOMELLUEHUAX NPUBEAEHbI B cTaHaapTax Benukobpu-
TaHuun BS 8568:2013 [1] u ObwectBa HemeLkux uHxeHepos VDI 2083 YacTb 4.2 [2].

B HacToSLleM cTaHaapTe npuBeaeHbl TpeboBaHMSA K ONpeAeneHunio peanbHoro pe3epsa MOLUHOCTU Ha
3Tanax arrecrtauum u aKcnnyatauum mcxoasa M3 (pakTuyeckoro pacxoaa 3HepropecypcoB MpuU rapaHTum co-
OTBETCTBUSA 3a[4aHHOMY KIaccy YMCTOTbl. DKOHOMUS 3HEpPruu AOMKHA NPeaycMaTpuBaTbCA HE TONbKO Ha
arane NpOEKTUPOBAHMSA YUCTLIX MOMELLEHUIA, HO U 00EeCneYnBaThC NPU aTTecTauum u 3KcnnyaTau,wM1).

Mpu arTectauum W 3Kcnnyarauum YUCTbIX MOMELLEHWU CrneayeT OueHMBATb peanbHOE BbigerneHue
YacTUL, U HA OCHOBE 3TOr0 OMnpeAensATb HEOOXOAMMbINA pacxos BO3AyXa U KPaTHOCTb BO3Ayx00OMeHa, KOTO-
pble MOTYT ObITh CYLLUECTBEHHO HWXE MPOEKTHLIX 3HAYEHUN.

B HacTosAwem ctaHaapte npuBeaeH rmbKMin NoaxoA K OnpefeneHunio KpaTHOCTU BO3ayxooOMeHa ¢
Y4eTOM peanbHOro BblAENEeHUs YacTUL U TEXHONTOTMYECKOro npouecca.

") A. Fedotov. —S8eing energy in cleanrooms”. Cleanroom Technology. London, August, 2014, pp. 14-17
®epoToB A. E. «OKOHOMUSA 3HEPriN B YUCTEIX MOMELLeHUsX» — « TexHonorua Yynctotel» Ne2/2014, cTp. 5-12
YucTtele nomelyenus. Mog pen. A. E. Pepotosa. M., ACUHKOM, 2003 ., 576 c..
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1 O6nactb NpMMeHeHus

HacToswuii ctTaHaapT ycTaHaBnNuBaeT METOAbI SHEProCHEpPEEHUS B YUNCTLIX NOMELLEHUSIX.

CraHpapT npegHasHadeH agns npuMeHeHus npu NPOeKTUPOBaHUM, aTTeCcTauMu U IKennyaTauunm Yuc-
ThIX MOMELLEHNI C LENbl0 9KOHOMUK 3HepropecypcoB. CTaHAapT yuuTbiBaeT cneuuduky YMCTbIX NoMeLLe-
HAN M MOXET UCNONb3OBATLCA B PasfUYHbIX OTpacnax (PaguoanekTpoHHON, npuGopocTpouTenbHON, dap-
MaueBTUMYECKON, MEAULMHCKON, NULLIEBOW U Ap.).

CraHgapTt He 3aTparupaeT TpebGoBaHUs K BEHTUNALUU U KOHOULMOHUPOBAHUIO, YCTAHOBIIEHHbIE HOP-
MaTUBHbIMW U HOPMATMBHO-MPABOBLIMU AOKYMEHTaMK no 6e3onacHocTu paboTbl ¢ NATOreHHbIMU MUKPOOP-
raHM3aMamm, TOKCUYHLIMU, PAANOAKTUBHLIMU U APYTUMM ONACHbLIMU BELLECTBAMU.

2 HopmaTtuBHbIe CCbINKU

B HacTosiLeM cTaHfapTe UCMOSb30BaHbI HOPMATUBHbLIE CChIMKW Ha cneaylolme CTaHaapThi:

FOCT P EH 13779-2007 BeHTUNAUMA B HEXUIIbIX 34aHUAX. TexHunyeckue TpeboBaHusa K cucTtemam
BEHTUMALMUN U KOHAWULMOHNPOBAHUS

FOCT P NCO 14644-3-2007 YucCTble NMOMELLEHUS M CBA3AHHLIE C HUMM KOHTPOSIMPYEMbIE Cpefbl.
Yactb 3. MeToabl UCnbiTaHui

FOCT P NCO 14644-4-2002 Yuctble NOMELLEHUA U CBA3AHHLIE C HUMMU KOHTPONUPYEMbIE CpeAbl.
Yactb 4. MNMpoekTupoBaHue, CTPOMTENLCTBO U BBOA, B 9KCMyaTaLumio

FOCT P NCO 14644-5-2005 Yucrtble NOMELEHUS U CBA3AHHbIE C HUMW KOHTPOSIMpYEMbIe cpeabl.
Yactb 5. Okcnnyatayus

FOCT P 52249-2009 NMpasuna npou3BoACTBA U KOHTPOS Ka4eCTBa fleKapCTBEHHbIX CPEACTB

FOCT P 52539-2006 YUucrota Bo3ayxa B neyebHbix yupexxgeHusax. Obwme tpebosaHus

FOCT UCO 14644-1-2002 Yucrble NOMELLEHUS U CBAA3AHHbIE C HUMU KOHTPOMMpYyeMbIe cpeabl. Yactb
1. Knaccudukaumsa 4ucToTbl BO3ayxa

MpumedyaHu e —Tlpn NOsb30BaHUN HACTOSILLMM CTaHAaPTOM Lieniecoo6pasHo NPOBEPUTL A eiCTBUE CCbiNoY-
HbIX CTaHAapTOB B MH(POPMALMOHHOI cucTeMe obLLero Mnosb3oBaHUs — Ha oguLManbHOM caiiTe defepanbHOro areHT-
CTBa MO TEXHUYECKOMY PerynupoBaHuio U METPONOTM B ceTU MHTEPHET UMK MO eXeroHoMy UHOPMALIMOHHOMY yKasa-
Tento «HaunoHanbHble CTaHAapTbl», KOTOPbIA ONyGIMKOBaH Mo COCTOSIHUIO Ha 1 siHBapsl TeKyLLero roaa, W rno Bbinyckam
€XEeMeCsMHOTO MHPOPMALMOHHOIO yKkasaTens «HaumoHanbHble cTaHgapTbl» 3a TeKyLui rof Ecnm 3aMeHeH CCbiNoYHbIN
CTaHAapT, Ha KOTOpbIi AaHa HeaaTUpOBaHHas CChiflka, TO PEKOMEHAYETCS UCMONb30BaTh AEWUCTBYIOLLYIO BEPCUIO 3TOTO
CTaHgapTa ¢ y4eTOM BCEX BHECEHHBIX B JaHHYI0 BEPCUIO U3MeHeHUiA. ECriu 3aMeHeH CCbIMOYHbIA CTaHAapT, Ha KOTOPbIN
JlaHa laTupoBaHHas CChiflka, TO peKOMeHYeTCs UCMONb30BaTh BEPCUIO STOTO CTaHAapTa C yKasaHHbIM BhiLLE FOA0M yT-
BepXAeHUs (NpUHATUS). Ecnu nocne yTBepXAaeHUsl HAcTOSILLEro cTaHaapTa B CChITOYHbLIA CTaHAAPT, Ha KOTOPbLIA AaHa
JaTupoBaHHasi CChiflka, BHECEHO U3MEHEeHWe, 3aTparmeaiolee nosiokeHne, Ha KOTOpoe AaHa CCbiika, TO 3TO MosioXe-
HUe peKoMeHAYeTCA NpUMeHsITb Ge3 ydeTa JaHHOTO M3MeHeHUs. ECnu cCbiNoYHbI cTaHgapT OTMeHeH 6e3 3aMeHsbl, To
nonoXxeHue, B KOTOPOM laHa CChINKa Ha Hero, peKOMeHAYETCH NMPUMEHSTb B YacTy, He 3aTparuBatolen 3Ty CChINKy.

3 TepMUHbI U onpeaeneHusi

B HacrosweM craHgapTe UCnosb30BaHbl TEPMUHLI M onpeaenerdna no FOCT NCO 14644-1, a Takke
cnefyiolme TepMUHbI C COOTBETCTBYIOLIMMU ONpeAENEeHUsMU:

3.1 Bpema BocCTaHOBrNEeHUA: BpeMsi CHWKEHUA KOHLUeHTpauuu Yactuy B nomeweHun 8 100 pa3 no
CPaBHEHMUIO C HA4YanNbHOM, OCTATOMHO OOMbLUOK KOHLEHTpaLUuen Yactul.

MpumedyaHue— MeToguka onpeseneHna BpeMeHn BoccTaHoBneHna npueegera B TOCT P UCO 14644-3
(nyHkT B.12.3).

M3paHue oduumanbHoe
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( 3) 13.2 Z/[:;'rrr_l?c'rb Bo3ayxoobmeHa N: OTHOWweHue pacxoja Bosayxa L (M3/q) kK 06bemy nomewyexus V
M), N=L/V, 4"
33

HeoQHOHaNpaBseHHbI NOTOK BO3Ayxa: PacnpeaeneHue Bosayxa, Npu KOTOPOM NOCTYNAIOLLWIA B
YNCTYIO 30HY BO3[yX CMELUMBAETCHA C BHYTPEHHUM BO3[yXOM MOCPEACTBOM MOAA4n CTPYW NPUTOYHONO BO3-
ayxa.

[FOCT P UCO 14644-4-2002, ctaTtbsa 3.6]

34

OZIHOHaNpaBsieHHbIN NOTOK BO3Ayxa: KOHTponupyemblii MOTOK BO34yXa C NOCTOSAHHOW CKOPOCTLIO M
NPUMEPHO NapansnenbHbIMU IMHUSIMU TOKa MO BCEMY NONEPEYHOMY CEUYEHMUIO YNCTON 30HbI.

MpuMeyaHue—TloTok Bo3gyxa Takoro Tuna HeNocpeACTBEHHO YHOCUT YacTuubl us YUCTOMN 30HbI.

[FTOCT P UCO 14644-4-2002, ctatbs 3.11]

3.5 pacxon Bo3sayxa L: KonuuecTBo BO3ayxa, NnogaBaeMoro B NnoMeLLeHne B 4ac, M/,
36

3 eKTUBHOCTb BEHTUNALUMM £,:OPPEKTUBHOCTb BEHTUNSALUU XapaKkTepu3yeT CBA3b MeXAy KOH-
LUeHTpaumen 3arpa3HeHnin B NPpUTOYHOM BO3JyXe, BbITSDKHOM BO3AyXe U B 30HE AbIXaHUA (BHYTPU 3KC-

nnyaTupyemMon 30Hbl). SPPEKTUBHOCTb BEHT UNALUU BblUUCHAETCA No dopmyne
CEHA—CSUP
&= M
CIDATCESUPR
rae  Cgga — KOHUEHTpauus 3arpsa3HEHUi B BbITSHKHOM BO3JyXe;

CipA — KOHUEHTpauus 3arps3HEHUA BHYTPU NMomeLleHus (B 30HE AblXaHWA B Npeaenax akcnnya-
TUPYEMOW 30HbI);

CsiJp — KOHUEHTpauus 3arpsa3HeEHMit B NPUTOYHOM BO3AYXE.

OPPEKTUBHOCTL BEHTUNALMKU 3aBUCUT OT pacnpejeneHns Bo3ayxa, a Takke oT Buaa u Mecta Ha-
XOXAEHUA UCTOYHUKOB 3arpsa3HeHns Bosgyxa. OHa MOXET ObITb pasHoii ANA pasfU4YHbIX BUAOB 3arpss-
HeHuin. Ecnu npoucxoant nonHoe yganeHue 3arpsasHeHuin, 1o SPMEKTUBHOCTb BEHTUNSALIMM paBHA e[ U-
Huue. Bonee Nnogpo6HO MOHATME «3(PEKTUBHOCTL BEHTUNSALIMMY paccMOTpPeHo B CR 1752.

MpumeyaHue— [Ons 0603HaYeHUsT AAHHOTO MOHATUA TakXe LIMPOKO MCMONb3yeTcs TEPMUH «addek-
TUBHOCTb YfaneHus 3arpssHeHu».

[FOCT P EH 13779-2007, crartbs 3.4]

4 MpUHUUNBI 9KOHOMUW 3HEPIrUN B YUCTbIX MOMELLEHUSAX
4.1 Mepbl no 3HeprocoéepexeHuto

Mepbl no aHeprocGepexxeHnto MoryT 6biTb 06LWwMMK Ans nMiobbix 34aHWIA, NPOM3BOACTB U CUCTEM BEH-
TUAALUU U KOHAULMOHNPOBAHWUA UKW CNELManbHLIMU AS15 YUCTbIX MOMELLEHWIA.

4.2 O6wme mepbl

K o6wmm Mmepam OTHOCATCSA:

- MUHUMU3aAUUA NOCTYNNEeHNA U NOTepL Tenna, yrenneHue 3p,a|-|m71;

- pexynepauus Tenna;

- peuMpkynsauusa Bo3ayxa ¢ AOBEAEHUEM A0S HAPY)KHOTO BO3AyXa 0 MUHMMYMA, TAE 3TO He 3anpe-
LLEHO 00A3aTeNbHLIMU HOPMaMK;

- pa3meLleHne 3HeproeMkmx NPOn3BOACTB B KMMMATUYECKUX 30HAX, HE TPebyloLmMX Ype3MEpPHO BbICO-
KUX 3aTpaT Ha 06orpeB 1 yBnaxxHeHMe BO3ayxa 3UMOM, OXNaXKAEHUE U OCYLLEHWE NETOM;

- UCNOSb30BaHNE BbICOKOI(PEKTUBHBLIX BEHTUNATOPOB, KOHAULIMOHEPOB U YUINIEPOB;

- UCKNIOYEeHUe HeonpaBAaHHO XeCTKUX Anana3oHOB UBMEHEHUA TeMnepaTypbl U BNAXXHOCTU,

- NnoaaepXaHue BIAXHOCTM BO3ayXa B 3MMHUIA NEPUO HA MMHUMAIbHOM YPOBHE;

- yaaneHue usbbITKOB TENNOTLI OT 0060pYyA0BaHUSA NPEUMYLLIECTBEHHO BCTPOEHHLIMU B 060pyAOBaHUe
NoKanbHbLIMW CUCTEMAMK, a He CPeaCTBaMU BEHTUNALMM U KOHAWMLMOHMPOBAHUA BO3JyXa U T. [.

- UCNOMb30BaHWE CPeaCTB 3aLmTbl paboumnx MECT U BbITSDKHBIX LLKAGOB, He TpebyloLmx yaaneHua 6onb-
wmx 06bemoB Bo3ayxa npu paboTte ¢ BpeAHLIMM BELLIECTBAMU (HanpuMep, 3akpuiTtoe 0bopyaoBaHue, CUCTEMbI C
OrpaHN4EHHbLIM JOCTYNOM, U30SATOPLI);

2
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- ucnonb3oBaHue o6OpyLOBaHUA C Pe3epBOM MOLUHOCTM (Hanpumep, KOHAULMOHEPLI, PUNbTPLI U
ap.), umMes B BuAY, 4To obopyaoBaHme ¢ 60nbLIei HOMUHANBHOW MOLLHOCTbIO NOTPEONSET MEHbLLE SHEPTUM
Ana BbINONHEHUA ,ElaHHOl7I 3ajavu,

MpumMedaHue—Npu OANHAKOBOM pacxode Bo3fyxa y BEHTURATOPa (KOHAULMOHepa) ¢ 6onbluei HOMUHATNb-
HOI MOLLHOCTbIO pacxof sHepruu GyneT MeHbLUe,

- ApPYr1e Mepbl CornacHo 4.4.2.
4.3 CneymarnbHble Mepbl

3TW Mepbl yYNTBLIBAIOT 0OCOOEHHOCTU YNCThIX MOMELLEHUN U BKNIOYAIOT B cebs:

- COKpalleHue A0 pasyMHOro MUHMMYyMa nrowaaen YUCTbiX NOMELEeHU U ApYrmx NOMELLEHWIA C KOH-
OULMOHMPOBAHNEM BO3AYXa;

- UCKMKOYEHUE 3a4aHNSE HEODOCHOBAHHO BbICOKMX KIACCOB YUCTOTHI;

- 0boCHOBaHMe KpaTHOCTEN BO3ayx000MeHa, usberas YpeamepHoO BbICOKUX 3HAYEHUN, B TOM Yucne u3-3a
HeonpaBAaHHO XEeCTKMX TPeBOBaHUI K BPEMEHU BOCCTAHOBIEHUS;

- ucnonbsosanne HEPA n ULPA punbTpoB C NOHWXXEHHBIM Nepenagom AasBneHus, HanpuMmep Mem-
OpaHHbIX TePNOHOBLIX (PUNLTPOB;

- repMeTM3aLuio HENMNOTHOCTEN B CTbIKaxX OrPaXkAaloLLUMX KOHCTPYKLIWIA;

- NPUMEHEHWe MECTHOW 3almTbl Npu 3aaHUM BbICOKOrO Kracca B OrPaHMY4EHHOW 30HEe MCXOAsl U3
TpeboBaHuit npouecca;

- COKpalleHWe YUCMEeHHOCTU MEPCOHana MNM UCMOnb3oBaHWe Ge3nioaHbLIX TEXHONOrui (Hanpumep,
MCNOSb30BaHME 3aKPLITOro 060PYA0BAHUSA, U3ONSTOPOB);

- CHWXXeHWe pacxoja Bo3ayxa B Hepaboyee BpeMms;

- onpeAeneHne Ha dTanax aTTecTauuu U 3KCnyaraumum peanbHoli BEIMYMHLI pe3epBa MOLLHOCTH, 3a-
NO>EHHOW NPOEKTOM;

- cTporoe cobntogeHune TpeboBaHuil aKkcnnyaTauum, B TOM YUCNE K oaexae, rMrmeHe nepcoHana, oby-
YEHUIO U Np.;

- onpefeneHne AENCTBUTENBHO HEOOXOAMMBIX pacxo4oB BO3ayxa NPU UCNLITAHMSX U BO BPEMS IKC-
nnyataumMm U perynupoBaHue pacxoAoB BO3AyXa A0 MUHMMATbHbLIX 3HAYEHWUW, OCHOBLIBASAICL HA 3TUX JaH-
HbIX;

- 9Kcnnyartauus YMCTOro NOMELLEHUA NPU CHUKEHHBIX pacxoAax 3Hepruu npu ycrnosuu cobnioaeHus
TpeboBaHuii K KNaccy YMCTOTbI;

- NOATBEPXAEHNE BOZMOXHOCTU PaboThbl MPU CHUXXEHHbIX pacxofax dHEPrun NyTem TEKYLLEero KOHTpo-
NnA YUCTOTbI (MOHUTOPUHIA) U NOBTOPHbLIX aTTECTALMIA;

- Apyrue Mepbl cornacHo 4.4.2.

4.4 dtanbl 3KOHOMUU IHEPIUU

4.4.1 O6Lme nonoxeHus

OueHka noTpeBHOCTU B 3HEPropecypcax BbIMOSHAETCA Ha STanax NpoeKkTUPOBaHMS, aTtTecTauun u
aKkensayaraumu.

OCHOBHbIM (hakTOpOM, onpeaensoLLmMM NOTPeBHOCTL B 9HEPropecypcax, ABNAETCA pacxos Bo3ayxa
(kpaTHOCTb BO34yx000MeHa).

Pacxog Bo3ayxa fosbkeH ObiTb onpegesieH Ha aTane npoekTupoBaHus. Mpu 3TOM npegycmaTpuBaeT-
CSl HEKOTOPbI pe3epB C y4ETOM HEOnpeaeneHHOCTHU U3-3a OTCYTCTBUSA TOUHBLIX JAHHbIX O Bbi4ENEHUU Yac-
Tuy obopyaosaHmem, NpoLIECCOM W MO APYIMM NPUYMHAM.

Ha aTane aTrectauuu npoBepseTCA NPaBUIIbHOCTL NPOEKTHLIX PELUEeHWiA M ONpeaenseTca pearbHblii
peseps CUCTEM BEHTUISLIMM U KOHAULIMOHUPOBAHUSA NO pacxoay Bo3ayxa.

Mpm aKcnnyaTaumMn KOHTPOSMPYIOT COOTBETCTBUE YNCTOTO NOMELLEHWA 3aAaHHOMY KIaccy YMCTOThI.

MpuMedaHwue - [aHHblA nogxol OTNWYAETCH OT CyLeCTBYHOLLER NPaKkTUKW. TpaauLMOHHO pacxod Bo3ayxa
onpejenseTcs Ha aTane NPOEKTUPOBaHUA (B NPOEKTE), B MOCTPOEHHOM MOMELLEeHUN NpU aTTecTalun nNpoBepsitoT cooT-
BETCTBMUE pacxoda Bo3fyXa 3afjlaHHOMY B MPOEKTe U 3TOT pacxof BO3fyXa MOALEpXUBaeTCs Mpu akcnnyatauyuu. Mpu
3TOM NPOEKTOM 3aknajblBaeTcs W3OLITOYHOCTb pacxofa BO3Ayxa BBUAY HanW4uA HEKOTOPOW HeomnpepeneHHOCTH, HO
3Ta U3BLITOYHOCTb He BLISBNSETCA NpW UCMbITaHWAX. Janee nomelleHue 3KCNNyaTUpPYeTCA Npy M3MULLIHe BbICOKUX KpaT-
HOCTSAX BO34YX000MeHa, YTO MPUBOAMUT K Nepepacxofy 3Hepruu.

HacTosawuii ctaHaapT npegycmaTpuBaeT onpejeneHue peanbHOro pesepBa B NPOEKTHbIX PELLEHUSX
W SKCMnyaTauuio YMCTOro NOMELLEHUSIX NPU peanbHo HeoBXoAMMBIX pacxoaax BO3ayxa, KOTOpble OKasblBa-
IOTCSl MEHEE MPOEKTHbLIX 3HAYEHWUI HA BEIIMYMHY YCTAHOBMNEHHOrO NPU UCTLITAHNSX pe3epsa.

B craHaapte npueeaeH rubKkuin NOPSAOK onpeaeneHns KpaTHOCTEW BO3ayxooomeHa.
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4.4.2 MpoeKkTupoBaHue

CneayeT npuHuMaThb obLumne u cneuunansHble Mepbl 3KOHOMUKU SHEPrun (CM. 4.2 — 4.3) ¢ y4yeTom pe-
anbHbIX BO3MOXHOCTEMN.

Hapsagy ¢ aTum cnegyeT npeaycMoTpeTh:

- perynupoBaHue pacxofoB BO3Jyxa CPeACTBaMWM aBTOMAaTM3auWM, BKMIOYas 3a4aHUe PEXUMOB Ans
paboyero 1 Hepaboyero BpemeHu U obecneyeHme napameTpPOB MUKPOKNMMATA B 3aBUCMMOCTU OT KOHKpEeT-
HbIX YCIOBMWIA;

- nepexog oT obecrneveHns knacca YMCTOTbl BO BCEM NOMELLEHMM K MECTHOW 3aluuTe, npu KOTOPOW
3aJaeTCcsA U KOHTPONMMPYETCs KNacc YMCTOThbl TOMbKO B paboyen 30He, nubo B paboyei 30He npeaycmarpu-
BaeTcs 6onee BbICOKWI KNacc YNCTOThI, YEM B OCTaNbLHON YacTh NOMELLEHUS;

- y4eT paboTbl NamMuHapHbIX WwkadoB U naMMHapHbIX 30H. B aTom cnyyae k pacxogy BO3gyxa Ha
obecneyeHne YMCTOThI OT KOHAMLMOHEpa A0OaBNseTCa pacxo Bo3ayxa OT flaMUHApPHOro LKada (30HbI);

- ANs NnOMeLUeHwid, roe TpebyeTcs TONbKO MeCTHas 3awuTa, crnegyet pacCcMOTpeThb uenecoobpas-
HOCTb NPUMEHEHUSI TOPU3OHTANbLHOIO NOTOKa BO3Jyxa BMECTO BEPTUKANbHOro. B oTAenbHbIX Cryyasix BO3-
MOXHO CO34aHMe NOTOKA BO3ayxXa Nnoj yriom, HanpumMep nog yrinom 45° no OTHOLLEHUIO K NOTOJIKY;

- CHMXXEHME CONPOTUBMNEHUSA NOTOKY BO3JyxXa Ha BCEX SMEMEHTax TpakTa ABWXEeHWA BO3ayxa, B TOM
4KUCIe 3a CHET HU3KOW CKOPOCTM BO3AyXa B BO3AYXOBOAE.

MeToAbl 3KOHOMUW BHEPTUW Pa3NUYAOTCS AN NOMELLEHWA (30H) C OAHOHAMPaBEHHbIM U HEOAHOHA-
npaBnEHHbLIM NOTOKOM.

4.4.2.1 OgHOHanpaBneHHbI NOTOK BO3ayxa

OnA 30H C 0OAHOHANPABMEHHbLIM NMOTOKOM KMIOYEBLIM (PAKTOPOM SABNAETCA CKOPOCTbL MOTOKA BO3AyXa.
PekomeHayeTca nogaepxuBarb CKOPOCTb OAHOHAMPaBNEHHOrO NOToka npumepHo 0,3 m/c, ecrnu HOpMaTMB-
HbIMW JOKYMEHTaMK He NPeAyCMOTPEHO MHOE. B cnyyae npoTUBOpEYUA NpeaycMaTpuBaeTCs 3HaYEHUe CKO-
pOCTH, YCTAHOBMEHHOE HOPMaTMBHbIMK AokymeHTamu. Hanpumep, FOCT P 52249 (npunoxenue 1) npeay-
cMaTpuBaeT CKOPOCTb OAHOHaNpaBfEHHOro NoToka Bo3ayxa B npegenax 0,36-0,54 wm/c; TOCT P 52539 -
0,24-0,3 m/c (B onepaumMoHHbIX U Nanatax UHTEHCMBHOWM Tepanuu).

4.4.2.2 HeogHOHanpasneHHbI NOTOK BO3AyXa

Ins YnucTbiX NOMELLEeHUI C HeoAHOHaNpaBNeHHbIM (TYpOYNEeHTHbIM) NOTOKOM peLualowmM (GakropoM
ABNAETCA KPATHOCTb BO34Yyx000MeHa (cM. pasaen 5).

4.4.3 AtTecrauus

ATtTecTtaumsa (McnbiTaHua) YncTbix nomeweHun nposoautca no NOCT P NCO 14644-3 u TOCT P UCO
14644-4.

B gononHeHue k 3TOMy crneayer NnpoBepuTb BO3MOXHOCTb NOAAEMKAHUA Knacca YUCTOThI C 3anacom
NPU CHUKEHHBIX KPATHOCTSAX U pearbHbIX 3HAYEHUSX BblAENEeHUs 4YacTul, T. €. onNpeaenuTb peseps CUCTEM
BEHTUMALMN U KOHAMLMOHUPOBAHUA. ITO BLINOMNHAIOT ANA OCHALLEHHOr0 M 3KCMAyaTUPYemMoro COCTOSHWUM
YWUCTOrO NOMELLEHUS.

4.4 .4 3kcnnyataums

CnepyeT nNoATBEpAUTb BO3MOXKHOCTb paboTbl CO CHWXXEHHbIMWU KPAaTHOCTAMU BO3ayxoobMeHa B pe-
anbHOM PEXUME NPU BbINOSIHEHUN TEXHONMOIMYECKOro NPOLECCa ¢ YCTAHOBIIEHHON YUCIIEHHOCTLIO NEPCOHA-
na, ucnone30BaHUW AaHHOW OAeXabl U Np.

C 9TOi Uenbio nNpeaycMaTpuBaeTc Nepuoanvecknii W/MnNU HenpepbiBHbLIM KOHTPOMb KOHLUEHTpaLmu
yactuu,

CneayeT NPUHATL MePbl MO CHUXXEHUIO BbIAENEHNUA YaCTUL, BCEMU BO3MOXHBIMU UCTOYHMKAMU, NOCTY-
MAEHMI0 YacTuy B nomeweHune n 3pekTuBHOMY yaaneHuio 4acTul, u3 NoMeLLEHNs, B TOM Yucne oT Nepco-
Hana, npoLeccoB U 060pyaOBaHUA, KOHCTPYKLUI YMCTOro nomewleHust (yaoocteo u ahpekTUBHOCTb OHYUCT-
Ku).

OCHOBHbIMM MEPaMKU CHUXEHUS BbIAENEHUS YaCTUL| ABNSAIOTCA:

1) nepcoHan:

- UCNOMb30BaHUE COOTBETCTBYIOLLEN TEXHONOTMYECKON 0AeXabl;

- cobnogeHue TpeboBaHUI TUIMEHDI;

- NpaBuUnbHOE NoBeAEeHNE UCXoas U3 TpeBoBaHUI TEXHONOTUMN YNCTOTHI;

- 06yyeHue;

- NPUMEHEHNe NUNKUX KOBPUKOB NPY BXOAE B YNCTbIE NOMELLEHUS;

2) npoueccol u 06opyaoBaHue:

- ouncTKa (Movika, yoopka);

- UCMONb30BaHUE MECTHbIX OTCOCOB (yAaneHue 3arpAa3HeHuii ¢ MeCcTa ux BblaerneHus);

- NPUMEHEeHue MaTepuanoB U KOHCTPYKLMIA, He aacopOupylowmx 3arpsasHeHus u obecneunBaloLLmx
3(OPEKTUBHOCTb U yA0OCTBO NpoBeaAeHUS YOOPKU;

3) y6opka:

- NpaBUnbHasA TEXHONOIMA U HeoBXo0AMMAasa NepMOANYHOCTb YOOPKK;
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- MPUMEHEHNE UHBEHTAPS U MaTepMarnos, He BbIAENSAIOWMX YaCTuLy;
- KOHTPONb 3a npoBeaeHnemM yOOpPKU.

5 KpaTHoCTb BO3ayXxooOMeHa

5.1 3apaHue KpaTHOCTU BO3QyX000MeHa

MpuHMMas BO BHMMAaHME KMIOYEBYKD pOJSib pacxoda Bo3gyxa B MoTpebGneHun sHepruv, cneayer Bbl-
MONMHATb OLEHKY KPaTHOCTEN BO3AyX000MEeHa No BCEM BIUSIIOLLMM Ha HUX chakTopam:

a) noTpeBHOCTU B HAPY>KHOM BO34YXE NO CAHUTAPHbLIM HOPMAaM;

b) KOMNEeHcaUMmn MECTHbIX BbITSDKEK (OTCOCOB);

C) NoAfepXKaHus nepenaga AaBneHus;

d) yaaneHus n3GbITKOB TENMOThI;

e) obecneyeHunss 3a4aHHOIO Knacca YNCTOTbI.

CneayeT NPUHATL Mepbl MO CHUXEHWUIO PAacX0A0B BO3AyXa, HE CBSi3aHHbIX C 06ECNeYeHneM YNCTOThI
(nepeuvncnenus a-d) 4O 3HAYEHUI, MEHbLUMX, YeM HEOOX0AUMO AnA 06ecrneyYeHnss YUCTOThI (€).

Ons pacyeTa cMCTeMbl BEHTUNSILUM U KOHAWLMOHUPOBAHUS NMPUHUMAETCS KPATHOCTb MO HauxyaLuemy
(HanbornbLUeMy) 3HAYEHUIO.

Heobxoammas KpaTHOCTb BO3Ayx000MeHa (pacxoi Bo3ayxa) 3aBMCUT OT TPeOOBAHUIA K KNaccy YnCTo-
Tbl (NpeaenbHO AONYCTUMOW KOHLIEHTPAaLME YacTuL, B BO3JYXE) U BPEMEHU BOCCTaHOBMNEHUS.

MeToauka pac4eTa KpaTHOCTM BO3ayxoobmeHa ansa obecneyeHnsa YNCTOThl NPUBEAEHA B NMPUIIOXKEHUM
A.

5.2 Ob6ecneyeHue Knacca YUCToTbl

Knaccudukaums Ynuctbix noMmeweHnii npusegeHa 8 FOCT UCO 14644-1.

TpeboBaHMs K Knaccam YMCTOThI 3a4al0TCA B COOTBETCTBUM HOPMATUBHBIMWU AOKYMEHTaMMU (4Ns npo-
M3BOAICTBA NEKapCTBEHHbIX cpeacTB — no FOCT P 52249, neuebHbix yupexaenuit — no FTOCT P 52539) nu-
60 3agaHneM Ha NPOEKTUPOBAHME (TEXHUYECKUM 3adaHUEM Ha pa3paboTKy) YMCTOro NOMELLIEHUS UCX0As U3
crneunmrKkn TEXHONOrMYECKOro Npouecca 1 no CornaweHnio Mexay 3akasynkom 1 UCMONMHUTENEM.

Ha sTane npoekTMpoBaHWA UHTEHCUBHOCTb BbI4EMNEHUS YacTUL, MOXET ObITb OLIEHEHA NMULLb NpUonK-
>KEHHO, B CBA3W C 9TUM CrieayeT npejycMaTpuBarh 3anac KpaTHoCTU BO3Ayxoo0meHa.

5.3 BpemMs BOCCTaHOBIEHUA

BpeMsi BOCCTaHOBNEHUS NMPUHUMAETCA B COOTBETCTBMM C HOPMATUBHLIMK TpeboBaHUAMU ANs npeay-
CMOTPEHHbBIX B HUX criydyaeB. Hanpumep, FTOCT P 52249 ycranaBnuBaet BpeMs BocctaHoBneHun 15-20 muH
ANA NPOU3BOACTB CTEPUIbHBIX NEKAPCTBEHHbIX CPeACTB. B oCTanbHbIX CAy4asx 3akasyuk U WCNONHUTENb
MOFYT 3a7aBaTb WUHbIE 3HAYEHUS BpEMEHU BoccTaHoBneHus (30, 40, 60 MUH U Ap.) UCXOAA U3 KOHKPETHBIX
YCIOBUW.

MeToauka pacyeTa CHUXEHUS KOHLUEHTpAaLUWn YacTuL, U BPEMEHN BOCCTAHOBNEHUA NPUBEAEHA B NpU-
NOXeHUn A.

Ha KkoHUeHTpaumio YyacTuy B BO3ayXe U BPEMA BOCCTAHOBIIEHUSI CUNbHOE BAIMSAHUE OKAa3biBAIOT OAEX-
Zla nepcoHarna v Jpyrue ycrioBus akcnnayatauuu (CM. NpuMep B NpunoxeHuu B).

Mpu HanMuMu B NOMELLEHUN 30HbI C OAHOHANPABJSIEHHbLIM MOTOKOM BO3AyXa CneayeT yuuTbiBaTh €€
BNUSIHME HA YUCTOTY BO3ayxa (CM. NPUNOXEHUE A).
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Mpunoxexne A
(cnpaBoy4HOE)

3aBUCMMOCTb KOHLEHTpaLuy 4acTul, 1 BPEMEHN BOCCTAHOB/IEHUSA
OT KpaTHOCTM BO34yxX006MeHa

OCHOBHbIM NCTOYHMKOM 3afpﬂ3HeHVIVI B Y/CTOM MOMELLEHUN ABMSAETCHA Yenosek. Bo MHOrmMx criydyasax amuccus 3a-
FpH3HeHI/II2 oT o6opyp,OBava n KOHCprKU,I/II‘/JI Masia no CpaBHEHWUKO C BblAeNIEHUAMN OT YenoBeka U el MOXHO I'IDEHe6-

peub.
KOHLEeHTpauus yactuy, Cs BO34yXe MOMELLEHNIA C MPUTOYHON BEHTUNALME/ B MOMEHT BPEMEHM t paccuuTbiBa-

eTca (B obwem cnyyae) no popmyne
Kif
c = (c0-"-M -e~~£~ + 2 + 4 Al
g/o kr K j fa  kt 0

roe Cqg - KOHLUEeHTpauus YacTuy, B HayasibHbIi MOMEHT (MPU BK/IOYEHUN CUCTEMbI BEHTUASALMWU WM NOC/e BHECEHUSA
3arpsisHeHuii B Bo3ayx) t = 0, yactuu/m®;

Tip - WHTEHCMBHOCTb BbIAENIEHUSI YACTUL, BHYTPU MOMELLEHNS, YacTuL/C;

V - 06bem nomeleHus, M

fcj - koadpchmumeHnT, paccumTbiBaeMblii no chopmyne (A.2);

- KO3(hMuUMeHT, paccunTbiBaeMblli Mo copmyne (A.3).
=1 = EVIQu[l +| - * (- 1p)] (h2)

roe - KO3(PMUUMEHT IPDEKTUBHOCTY CUCTEMbI BEHTUASLMM, ANA YUCTBIX NMOMELLEHN C HEOAHOHANPABIEHHbLIM

(Typ6yneHTHbIM) NOTOKOM NpuHUMaeTcsa Sv = 0,7

Q - pacxof, NpuTOYHOro Bo3gyxa, m3c;

Cf - 06bem BO34yxa, MPOHUKAKLWLErO BHYTPb NOMELLEHUS K3-3a HErepMeTUYHOCTU (MHDWAbTpaums BO34yXa),
m3c;

X - ponsa peuumpkynsuvoHHOro BO34yXa;

TJIp - ahheKTMBHOCTb (PUMbTPALMM PELMPKY/ISLIMOHHOTO BO3ayXa.
kz= (1- x)-(1- JHap) mQ mCHap + qC1, (A3)
rae *Tw ¢ - 3PPeKTUBHOCTL (PUbTpaLMN HaPYXHOIO BO34yXa;
CHap - KOHLEHTpaLuWs 4acTul, B HapyXXHOM BO3ZyXe, YacTuL/m3;

Cj - KOHUeHTpauusi yacTul, B BO34yXe, MOCTYMNaloLWeM 3a CUET UH(MAbTPALMK, YacTuL/mM3.

®opmyna (A.1) BkouaeT B cebsa asa cnaraembix: nepemenHoe Cvar v noctosHsoe CConst

L —War % Wonst (A-4)

roe Vv

_np |
const - Bl

MepeMeHHas yacTb XapakTepusyeT NepexofHblii Npouecc, Koraa KOHLEeHTpauus yacTul, B BO3ZyXe MOMELLEHUs
CHUXAETCA NOC/e BKKOYEHWSI BEHTUSILMN UM BHECEHUS 3arpsi3HEHWIA B NMOMELLEHME.

MocTosiHHAA YacTb XapakTepU3yeT YCTAHOBMBLLMIACA MPOLECC, NPU KOTOPOM CUCTEMA BEHTUNALMW yAasseT yac-
TWLbI, FEHEPUPYEMbIE B MOMELLEHUM (NEePCOHaNIoM, 060pYAOBaHNEM M NP.) U NOCTyNalolye B NOMELLEHWE U3BHE (C Mpu-
TOYHBIM BO3AYXOM, 3@ CYET UHDUIbTPaLMN).

B npakTuyeckux pacyeTax NpUHUMaoT:

- MHOUABTPALMIO BO3AyXa pPaBHOW Hymo, (? = 0;

- athdpekTMBHOCTL punbTpauuy pasHoli 100 %, T. e.Vp = 0 u?7Hap = 0.
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Torga koatpPULMEHTbI paBHbI
Kr = EvmQ = 0,7 mQ
K2=0
dopmyna (A.1) ynpowaeTtcs
nat . *iE I
e v + p A v+ (A.5)
¢ = (¢c°-?2)" 0,7 Q/ 0,7-Q

roe N KpaTHOCTb BO34yx006MeHa, 4'l;
(?::hJ\/ (A.6)

MpumMep A.1 YncToe NnoMelleHe B OCHALLEHHOM COCTOsiHMM (6e3 nepcoHana, NnpoLuecc He BeAeTcs)
PaccMoTpuM YiCTOE NOMeLLeHre CO CreayouMMm napame T paMu:

-06bem V = IOO M3
- Knacc YncToThbl 7CO; ocHalleHHOe COCTOAHNE; 3afjaHHblii pasmep yacTul,
0,5 mkm (352000 yacTwuy/m3;

- NHTEHCMBHOCTb BbleNleHns yacTuy c pasmepamn > 0,5 MKM BHYTpu nomeweHma n = 1093 vac-
Tuu/c;

-Ca = 107 yacTunu/m3 yacTuubl c pasmepamu > 0,5 MKM;

- KpaTHOCTb BO3gyxoobmeHa JIr, cooTBeTCcTBYeT pagy 15, 10, 15, 20, 30;

- pacxof Bo3gyxa Q, m3c, paccunTbiBaeMbiin no dpopmyne (A.6)

Q N mV 100-.V
—Nm
3600
roe 3600 - uyncno cekyHfA B 1 4ace;
- KoahpuumeHT 3P PEKTUBHOCTU CUCT EMBI BEHTUAALUN ANA YUNCT bIX NOMELEHNA C HeoAHOHaNpas-
NeHHbIM (TypbyneHTHbIM) NOTOKOM nNpuHuMaeTca £v = O, 7.
PacuyeT CHMUXeHUS KOHLEeHTpaLuun 4yacTuL Mo UCT eYeHNo BpeMeHH t BbinosiHaem no opmyne (A.5):

10d 00T 103
107- oo -f
0,02 N 0,02/
02Mt £ 53
0o+

rae ki —£ mQ = s W m— = 0,7 m100 Teoo 0, 02/V.

MpumeuvaHwne- MNpnpacyeTax crefyeT BblpaxaTb BpeMs B CEKyHAaX.
[JaHHble pacyeTa npuBefeHbl B Tabnuue A.1.

Tab6numuya Al - N3meHeHne KOHUEHTpauum yacTuy ¢ pasmepamu > 0,5 MKM B BO34yxe B 3aBUCUMOCTMU OT
KpaTHOCTMW BO34yX00O6MeHa C TeyeHnemM BpeMeHU B OCHALLeHHOM COCT OSHUMN

KOHUEeHTpauus yacTuy B BO3ayxe

Bpewms t, MuH npu KpaTHOCT X BO3ayxo0bmeHa, 4'l

5 10 15 20 30

0 10 10 10 10 10
5 7,5 m10b 5,6 m10b 4,2 w100 3,1 m10° 1,7m 1014
10 5,6 m10b 3,1 m10b 1,7m10° 9,7- 105 3,0 m104
15 4,2 w10b 1,7 m10b 7,3 m10* 3,0 m10s 5,4 m104
20 3,1 m10b 9,7m 10b 3,1 m104 9,7- 104 1,1 m104
30 1,7 m10b 3,1 m10b 5,6 m104 1,2 m104 2,0 m10s
40 9,8 m10b 9,9 m104 1,3 m104 3,5 m1083 1,7 m105
50 5,5 m10b 3,4 m104 5,0 m10J 2,7- 105 1,7 w105
60 3,1 m10b 1,4 m104 3,7m103 2,6 m103 1,7 m10n
t -* QO 1,0 m104 5,1 m103 3,4 m10J 2,6 m105a 1,7 m108

[aHHble Tabnuubl A.1 B rpadhmyeckom gaHbl Ha pucyHke A.1l.

M3 Tabnuubl A.1 n pucyHka A.1 BUgHO, 4YTO yC/N10BNE BPEMEHN BOCCTaHOBAEHNA MeHee 15-20 MUH
(CHMXEeHMA KOHLeHTpayun yacTuy B Bo3gyxe B 100 pas) BbINOMHAETCA 415 KpaTHOCTEN BO3gyxoo6meHa 15,
201 30 41l Ecam fonycTWTb BpeMs BOCCTaHOBNEHNSA paBHbIM 40 MUH, TO KpaTHOCTb BO34yX00OMeHa MOX-
HO CHM3NTb 0 10 4. B akcnnyaTauum 3TO 03HaYaeT NepeknyeHne cucTeM BEHTUNALMM Ha pabounii pe-
XUM 3a 40 MUH J0 Havyana paboThl.
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C, yactuu/m3

“¢~N=5
*N=10 Y
N=15 Y
-*.N=20 "
K N=30

PucyHok A.1 - VI3MeHeH/e KOHLUeHTpaynum yacTuy c pasmepamm > 0,5 MKM B BO34yXe B 3aBUCUMOCTHU OT
KpaTHOCTM BO34yX006MeHa C TevyeHNeM BpeEMEHNB OCHaLLeHHOM COCT OSAHUMN

Mpumep A.2. YncToe nomeweHne B aKcnayaTaunm

YncToe nomeweHne T0 xe, 4TO B npumepe A.1l.

Ycnosusa:

- 3KCnayaTupyemoe cocTosHNE;

- YAC/NIEHHOCT b NepcoHana 4 yesnoBekKa;

- MHTEHCUBHOCTb BblefNleHns yacTuy ¢ pasmepam > 0,5 MKM ogHMM 4YenoBekoMm paBHa 104 yacTwuu/c
(ncnonb3yeTca ofexaa ANA YACT bIX MOMELLEeHWNIA);

WHTEHCMBHOCTb BbliAENEHUS YacTul, ¢ pasmepam > 0,5 mkm 104 yacTuu/c (Mcnonb3yeTca ogexaa AN YNCTbIX Mo-
MELLLEHWI);

- BblieNeHne yacTuly o60pysoBaHNEM NPakTUYEeCKn OTCYTCTBYET, T. €. yYNTbiBAeTCA TOJIbKO Bbl-
JeneHve yacTuL NepcoHanom;

-Tip = 4 w104 yacTuu/c;

-C0 = 107 vyacTuy/m3
PaccunTaem CHMXeHne KOHUEHTpaumn 4YacTul, C TedyeHnem BpemMeHn no oopmynam

— N f— =
kt = evmQ 3600 = 0,7 100 600 = 01021V,

o 4 0,02At 104
Cc= - G e e wo + 4w
0,02N 0,02N

DM 5 106

e HO
o

Pe3ynbTaThbl pacieTa ykasaHbl B Tabnuue A.2.

Ta6nuuya A.2- N3MeHeHMe KOHLEHT pauny yacTuy ¢ pasmepamu > 0,5 MKM B BO3[lyXe B 3aBUCUMOCT MU OT
KpaTHOCTM BO34YyX006MeHa C TeueHreM BpeEMEHU (MCMONb3yeT Cs OAEXAA AN YUNCT bIX MOMELLEHWN)

KoHUeHTpaunsa yacTul, B BO3gyxe

Bpewmsa t, MuH npu KpaTHOCT X BO3yXxo06MeHa, 4'l

5 10 15 20 30

0 10 10 10 10 10
5 7,6 m10° 5,7m 101 4,2 m101 3,2 m10s 1,8 m10s
10 5,8 m10° 3,3 m10s 1,9 m101 1,1 m108 3,7 m104
15 O (o) 8,5 m101 4,0 m105 1,2 m10s
20 3,4 m100 g < 4,3 « 105 2,0 m10s 7,8 m104
30 z2 o 5,0 m105 1,9 m105 1,1 w108 6,9 m104
40 1,3 m100 3,0 m10s 1,5 m109 1,0 104 6,9 m104
50 9,3 m105 2,3 m104 1,4 w109 1,0 m105 6,9 m104
60 7,0 m10s 2,1 m10s 1,4 m105 1,0 m109 6,9 m104
t -» 00 4,1 m10s 2,1 m10s 1,4 m10s 1,0 m10s 6,9 m104
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[JaHHble Tabnuubl A.2 nokasaHbl B rpachuyeckom BUAe Ha pUCYHKe A.2.

C, vactnu/m3

N=5 41l
N=10 u1l
N=15 41l
N=20 uy-1
N=30 u-1

PucyHok A.2 - N3ameHeHne KOHUeHTpaum yacTuy c pasmepamu > 0,5 MKM B BO3yXe B 3aBUCUMOCTMU OT
KpaTHOCTMU BO34yX006MeHa C TeyeHneM BpeMeHn (MCnonb3yeTcsa ofexaa ANa YACT biX NOMELLEHWN)

Kak BugHo 13 npumepa A.2, npu KpaTHOCTM Bo3gyxoobmeHa 10 u'lknacc 7 NCO gocTuraeTcsa yepes 35 MuH
nocne Havyana paboTbl CUCTEMbI BEHTUAALUN (ECNIN HET LPYTUX UCTOYHUKOB 3arpsA3HeHns). HagexHoe nogaepxa-
Hue knacca uncToThl 7 NCO obecneynsaeTCa € 3anacomM nNpu KpaTHOCT U BO3AyxoobmeHa 15-20 u 1
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MpunoxeHue B
(cnpaBouHoe)

OueHKa BNUSHUS OAeX bl HA YPOBEHb 3arpsisHeHul

PaccMoTpyM BANSIHE OAEXAbl HA KOHLEHTPALMIO YacTuL, B BO3AyXe AJ1s C/ly4Yaes:
- 06blYHAsA ofexaa A1s YACTbIX MOMELLEHWI - KypTKa/GptoKU, MHTEHCUBHOCTb BblAeneHnst yactuy, 104 yacTuu/c;
- BbICOKO3(I(DEKTNBHASA OAEXAa - KOMBUHE30H A5 YACTbIX NMOMELLEHWIA, NHTEHCUBHOCTL BbleneHuns yactuy, 103

yactuu/c.
[JaHHble B Tabnuue B.1 noslyyeHbl N0 METOAMKE, NMPUBEAEHHON B NPUIOXKEHUN A.

Tab6nuya B.1- KoHueHTpaummn yacTtul ¢ pasmepamu > 0,5 MKM B BO34yXe A1 pas3NNyHbIX BULOB OAEXAbl 4151 YMC-
TbiX MOMELLEHWI NPU KpaTHOCTU BO3Ayxoo6mMeHa 10 4'l

KoHueHTpayuuna yactuy ¢ pasmepamu > 0,5 MKm

Bpewmsi t, MUH ONA pasHbiX BUAOB 04eXAbl
O6blyHas BbicokoadhdekTnBHas
0 10 10

5 5,7 =10e 5,6- 10e

10 gg o©o° 31 - 10e

15 1,9 =10e g av

20 1,2 =10° o 0°

30 5,0 =103 3,2- 103

40 3,0 =10s 11 .10°

50 2,3 m10s 4,9- 104

60 21 =10s Bo o

¢ oo 2,1 =103 2,6 =104

MpumeuaHune - MNpegnonaraercs, YTO NepcoHan cobogaeT TpeboBaHWS MreHbl, NoBeAeHUs, nepeoaeBaHus u
Apyrve ycroBusl aKkCryaTaumm YucTbix nomeweHnii no FOCT P MCO 14644-5.

[JaHHble Tabnmubl B.1 nokasaHbl B rpadmyeckom Buae Ha pucyHke B.1

C, yactuuy/m3
10000000

10000000

BOObIYHAA OAeXaa
1000000
352000 mBLICOKO3heKN BHASA
7nCO opexaa
100000
35200
6 NCO
10000
0 5 10 15 20 25 30 35 40 45 50 55 60 65

Bpems, MH

PucyHok B.1 - KoHueHTpauun yactuy, ¢ pasmepamu > 0,5 MKM B BO3ayxe
0N pa3/IMYHbIX BUAOB O4eXAbl NPU KPaTHOCTN BO3ayxoo6meHa 10 4"l

M3 Tabnuubl B.1 n pucyHka B.1 BMAHO, YTO MprMeHeHWe BbiCOKO3(D(DEKTUBHOW oAeXAbl N03BONSET AOCTUraTh
YPOBHS uncToThl knacca 7 MICO npu kpaTHOCTM BO3AyxoobmeHa 10 4"l n BpemeHu BoccTaHOBAeHUss 40 MUH (ecin HeT

[PYTVIX UCTOYHMKOB 3arpsi3HEHNA).
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