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"T'OCT P 56638-2015. HaumoHanbHbIl cTaHaapT Poccuitckoi

®epepauunn. Yuctble noMelleHns. BeHTnnauma un [JokymeHT npeaocTtasneH KoncynbtanTtiaroc
KOHAMLMOHMPOBaHWe BO3ayXa... [llata coxpaHerus: 23.07.2016

YTBEPXOEH U BBEAEH B AENCTBME
Mpukaszom PegepanbHOro
areHTCTBa Mo TEXHNYECKOMY
perynmpoBaHnio 1 METPONOrum
oT 13 okTa6psa 2015 r. N 1558-cT

HALMOHANBHbIA CTAHOAPT POCCUACKOWN ®EQEPALIUU
YUCTbIE NOMELLEHUA

BEHTUNAUMA U KOHOUUMOHUPOBAHUE BO3OYXA.
OBLUME TPEBOBAHUA

Clean rooms. Ventilation and air conditioning.
General requirements

FOCT P 56638-2015

OKC 13.040.01
19.020
OKIT163 1000
94 1000

[aTa BBegeHus
1 nekabps 2016 roga

Mpegucnosune

1 PASPABOTAH OG6LecTtBOM C orpaHMYeHHo oTBETCTBEHHOCTLI0 "UHBap-npoekt" (OO0 "MHBap-npoekTt") npwu
yyactmm OTKpbITOro akumMoHepHoro obuwectBa Hay4yHo-nccrnegoBaTenbCkMA  LEHTP  KOHTPONA WM AMAarHOCTUKU
TexHudeckunx cuctem (AO HALIKO)

2 BHECEH TexHuyecknum kommteToM no ctaHaapTtusauum TK 184 "ObecnedeHne NpoMbILLNEHHOM YACTOTbI"

3 YTBEPXOEH W BBEOEH B [OEWCTBUWE [lpukaszom ®egepanbHOro areHTcTBa MO TEXHUYECKOMY
perynvpoBaHuto 1 metpornorum oT 13 oktabpsa 2015 r. N 1558-ct

4 BBE[EH BIEPBbIE

[MpaBuna npuMeHeHns HacToswwero ctaHgapTa yctaHosneHnsl B TOCT P 1.0-2012 (pasgen 8). WHdopmauus o6
N3MEHEHUSIX K HacTosleMmy cTaHdapTy nybnukyetcs B exerogHom (Mo COCTOSIHMIO Ha 1 siHBaps TeKyllero ropa)
WHopmaLnoHHOM ykasaTene "HauuoHanbHble cTaHgapTbl", a oduumnanbHbld TEKCT UM3MEHEHUWA M MNOoMnpaBoK - B
€XEMEeCAYHOM WHMOPMaLMOHHOM ykasaTerne "HaumoHanbHble cTtaHgapThl”. B criyyae nepecmoTpa (3amMeHbl) uwnuv
OTMEHbl HaCTOsILLIEro CTaHgapTa COOTBETCTByOLlee yBegomrieHne Oyaer onybnvkoBaHo B 6Gnvkanwem Bbinycke
€XEMECAYHOro MHMOPMaUMOHHOIO Yykasatens "HauuoHanbHble cTaHgapTbl". CooTBeTCTByHOWAs UHGopmaums,
yBEeIOMIIEHNE N TEKCThbI pa3MeLLialnTCa Takke B MHPOPMaLMOHHON cucTeMe ObLLEero Nonb3oBaHnsa - Ha oduumnansHOM
caunte ®efeparnbHOro areHTCTBa N0 TEXHUYECKOMY perynmpoBaHuio U MeTpororuun B cetn MHTepHeT (www.gost.ru)

BeBenenne

UuncTtble NOMELLEHMs LUMPOKO MPUMEHSAIOTCA B 3NEKTPOHHOW, NpubopocTponTensHOn, dapmaueBTNYeCcKon,
NULLIEBON N APYrMX OTPacnsxX NPOMbILSIEHHOCTU, B MPOM3BOACTBE MEOUUUHCKMX udgenun, B 6onbHUuax u 1.4. OHK
cTanu HeoTbEMIIEMOW YacTbl0 MHOMMX COBPEMEHHbLIX MPOLECCOB M CPeACTBOM 3allMTbl YeroBeka, maTtepuarnos U
NPOAYKUUN OT 3arpsa3HEHNIA.

K HacToslleMy BpeMeHuM OeWCTBYeT komnnekc crtanHgaptoB MCO 14644 (TOCT P UNCO 14644), koTtopble
yCTaHaBNMBalT KNaccudukaumio YUCTbIX MOMeLeHu, TpeboBaHWs K MOHWUTOPWHIY, MeTodaM WCMbITaHuN,
NPOEKTMPOBaHMIO, SKCNyaTaumm u ap.

Pag HopmaTUBHLIX JOKYMEHTOB yCTaHaBnmMBaeT TpeboBaHUSA K CUCTEMaM BEHTUMALUUM U KOHOMLMOHUPOBAHMUS
obLero HasHayeHust 6e3 ydyeTa cneumdmrKkn YACTbIX NOMELLEHUIA. B To e Bpemsl uncTble noMelleHns TpebyoT ocoboro
noaxoaa, NoCKOIbKY OHM TPeDbYIOT MCMONb30BaHUA BbICOKOI(EEKTMBHBLIX (PUnbTPOB o4McTkM Bosgyxa EPA, HEPA wu
ULPA, BbICOKOI KpaTHOCTM BO30yX000MeHa, nogaepxaHus nepenagoB OaBNEHUS BO3Ayxa MeXay NOMELLEHUSAMN 1 Mnp.

OTn pakTopbl, @ Takke POCT O6GBHLEMOB CTPOUTENBCTBA YUCTbIX MOMELLEHMI OOYCNoBNMBAKT HEOOXOAMMOCTb
pa3paboTku cneumanbHOro craHgapTa no CucTteMamM BEHTUNALMM U KOHOULMOHUPOBAHWS B YACTbBIX MOMELLEHUSAX.

KoHcynbTaHTlINOC

www.consultant.ru Crpanvua 1 u3 20
HafeXxHasa npaBoBan noaAepXXkKa


http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

"T'OCT P 56638-2015. HaumoHanbHbIl cTaHaapT Poccuitckoi

®epepauunn. Yuctble noMelleHns. BeHTnnauma un [JokymeHT npeaocTtasneH KoncynbtanTtiaroc
KOHAMLMOHMPOBaHWe BO3ayXa... [llata coxpaHerus: 23.07.2016

U,eﬂb HacTodlWero craHgapTa - AaTb obuime Tpe6OBaHMﬂ K cuctemMam BEHTUNALUNN N KOHOULUNOHNPOBAHUA YNCTbIX
NOMELLEHWNI, KOTOpble NO3BOJIAT 3adaTb Tpe6OBaHI/IFI K 3TUM cucrtemMmam, pa3pa60TaTb COOTBETCTBYHOLWNE pa3genbl
NpoeKTa, BbINOJTHATb MOHTaX U UCMbITaHNA YNCTbIX NoMeLLEHNI 1 3aTeEM KCniyatnpoBaThb UX.

1. Obnactb npuMmeHeHns

HacTtoswun CTaHOapT yCTaHaBnuMBaeT Tpe6OBaHI/IF| K cncremamMm BEHTUNAUMN N KOHOAULUMOHMPOBAHUA YUCTbIX
NOMELLEHUI N YNCTbIX 30H.

B CTaHOapTe He paccMaTtpuBaloTCA Tpe6OBaHV|Fl K cuncremamMm BEeHTUNAUMM U  KOHOULUMOHMPOBAHUA obuero
Ha3Ha4veHuna (He CBA3aHHble C YNCTbIMU I'IOMeLIJ,eHVIFIMVI), YCTaHOBJ1€HHbIE CTPOUTESIbHBIMN WU OpPYrMMU CTaHOapTaMu,
HOpMaMu 1 npasunamu.

CTaHﬂ,apT He YyCTaHaBnMBaeT chneunarnbHble TpeﬁoBaHI/Iﬂ, onpenendaemMble TexHonoruemn npon3BoacTea
KOHKPETHbIX BMOOB NpoayKUMN, ocobeHHOCTAMM 06paLLI,eHVIF| C onacHbiMMn MaTepuanamm m OTXoaaMu (TOKCI/I‘-IHbIMl/I,
pagnoakTMBHbIMU, cogepKamMmn naTtoreHHble MMKPOOpPraHn3mbl 1 I'Ip.), a Takxe Tpe6OBaHl/IFIMI/I ©esonacHocTu TpyOa,
Ha KOTOpblE pacnpoCTpaHAKTCA Apyrme HopmMmaTBHbIE JOKYMEHThI.

2. HopmaTtuBHbIe CChINKM

B HacTosiem cTaHgapTe NCMorb30BaHbl HOPMATUBHBIE CCbINIKM HAa cnegyowme JOKYMEHTbI:

FOCT P EH 13779-2007 BeHTUnAumMsA B HEXWUNbIX 30aHNAX. TexHu4Yeckne TpeboBaHUs K cucteMamM BEHTUNALUKN U
KOHOVLMOHMPOBAHNS

FOCT P NCO 14644-4-2002 YncTble NMOMELLEHNST U CBSA3aHHbIE C HUMW KOHTponupyemble cpefgbl. YacTtb 4.
lMpoekTupoBaHue, CTPOMTENBCTBO M BBOA B AKCMyaTauuto

FOCT P EH 779-2014 ®unbTpbl O4YMCTKM BO3gyxa obuwiero HasHadeHus. OnpegeneHne  TEXHUYECKUX
XapaKkTepucTuk

FOCT P EH 1822-1-2010 BbicokoadpekTuBHble punbTpbl ouncTkn Bosayxa EPA, HEPA un ULPA. Yactb 1.
Knaccudukaumsi, MeTogbl UCNbITaHWUIA, MapK1MpoBKa

FOCT P 56190-2014 Yuctble nomeweHuns. MeTtoabl saHeprocoepexxeHns

FOCT P 52539-2006 YnctoTa Bo3gyxa B nedebHbIx yupexgeHuax. Obwme TpebosaHus

CIn 60.13330.2012 OTonneHne, BEHTUNAUNS M KOHAMLMOHUPOBaHWE BO3AdyXxa. AKTyanu3nmpoBaHHas pepakums
CHwuIM 41-01-2003

MpumeyaHue - MNMpu NONb30BaHUN HACTOALWMUM CTaHAAPTOM LienecoobpasHo NpoBEpUTb AEWCTBUE CChINTOYHbIX
OOKYMEHTOB B MH(POPMALIMOHHON cucTeme obLuero nonb3oBaHus - Ha oduumansHoM canTe degepanbHOro areHTCTBa
MO TEXHUYECKOMY PETrYNMPOBaHUIO 1 METPOSIOTNM B ceTh NHTEpPHET UM No exerogHoMy MHMOPMaLMOHHOMY yKasaTento
"HaumoHanbHble cTaHAapThl", KOTOPbIN ONyGnMKOBaH MO COCTOSHWMIO Ha 1 AHBapsA TeKywero roga, M no BbiMyckam
€XEMeCHAYHOro MHGOPMALMOHHOrO YykasaTensa "HauuoHanbHble cTaHaapThl" 3a Tekywun rog. Ecnu  3ameHeH
CCbINTOYHbIV JOKYMEHT, Ha KOTOPbIN AaHa HeJaTUpOBaHHasA CCbifka, TO PEeKOMEHAYETCA WUCMNonb3oBaTb OENCTBYIOLLYIO
BEPCUIO 3TOr0 [OKYMEHTA C Y4EeTOM BCEX BHECEHHbIX B [aHHY BEpPCUIO M3MEHEHUN. Ecnn 3ameHeH CCbINOYHbIN
OOKYMEHT, Ha KOTOpbI JaHa JaTUpOBaHHasA CCbifika, TO PEKOMEHAYETCS WCMNOoNb30BaTb BEPCUKD 3TOMO0 AOKYMEHTa C
yKa3aHHbIM BbILLe rogoM yTBepxaeHus (MpuHsatud). Ecnu nocne yTBepxaeHWs HacTosILLero craHgapta B CCbINTOYHbIN
OOKYMEHT, Ha KOTOPbIN AaHa JaTUpOBaHHas CCbifika, BHECEHO W3MEHeHWe, 3aTparvBarollee MnofioXxeHne, Ha KoTopoe
JaHa ccblfika, TO 3TO MOMOXEHWe pekoMeHOyeTCs NpUMeHATb 6e3 ydyeTa OaHHOrO U3MEHeHus. Ecriv  cebinoyHbIn
OOKYMEHT OTMeHeH 6e3 3ameHbI, TO NoMNoXeHne, B KOTOPOM [ilaHa CCbiflka Ha Hero, PeKoMeHayeTCcs MPUMEHSATb B 4acTy,
He 3aTparmBatoLLen 3Ty CChIfKy.

3. TepMuHbI 1 onpeaeneHus

B HacToqLem CTaHgapTe Ucnonb3oBaHbl cregyoline TepMnuHbl C COOTBETCTBYHOLLMMU onpeaeneHnamMmmn:
3.1

ynucToe nomelleHune: MomelleHne, B KOTOPOM KOHTPONMPYETCA KOHLEHTPaUUA B3BELUEHHbIX B
BO3/lyXe YacTuLl, MOCTPOEHHOE U UCMOSb3yemMoe TaK, YToGbl CBECTU K MUHMMYMY MOCTYNIeHue, BblaeneHue
U yaep)kaHue YacTul BHYTPU MOMELLEHWsl, 1 MO3Bossiiollee, MO Mepe HeoGXOAUMOCTU, KOHTPONMpoBaTb
Apyrve napameTpbl, Hanpumep, TeMrnepaTypy, BNakHOCTb U AaBMeHue.

[FTOCT NCO 14644-1-2002, ctaTbsa 2.1.1]

3.2

yucTas 3oHa: [pocTpaHCTBO, B KOTOPOM KOHTPONUPYETCS KOHLEHTpauus B3BELUEHHbIX B BO3Ayxe
YyacTuu, MOCTPOEHHOE M WCMOSb3yeMoe TaK, YTOObl CBECTU K MUHUMYMY MOCTYMreHue, BbloerneHue wu
yAepxaHue 4acTuL BHYTPY 30HbI, 1M MO3BONsollEee, MO Mepe Heob6XoAMMOCTU, KOHTPONMpoBaTb Apyrue
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napameTpbl, Hanpunmep, TemnepaTtypy, BlaXHOCTb U OaBlieHne.
I'Ipmmeanme - YUncras 30Ha MOXeET ObITb OTKprTOﬁ mnnn 3aMKHyTOI7I N HaxoOnTbCA Kak BHYTPU, TaK U
BHE YNCTOro nomMeLleHunA.

[FTOCT NUCO 14644-1-2002, ctaTbs 2.1.2]

3.3 COCTOSIHMS YNCTOrO NOMELLLEHNS
3.3.1

nocTtpoeHHoe: CocTosiHNE, B KOTOPOM MOHTaK YACTOro NOMeLLeHns 3aBepLUeH, Bce obcnyxusatoLime
cUCTEMbI MOAKMIOYEHbI, HO OTCYTCTBYET NPoM3BOACTBEHHOE 0bopyaoBaHMe, MaTepuansl U NepcoHarn.
[FTOCT NCO 14644-1-2002, ctaTbs 2.4.1]

3.3.2

ocHalleHHoe: CoCcTosiHMe, B KOTOPOM YMCTOE MOMeLleHWe YKOMMNeKToBaHo obopydoBaHMeEM W
AeNCTBYeT Mo CornalleHnio Mexay 3aKa34ymkom 1 UCTIONTHUTENEM, HO NepcoHarn oTCyTCTBYeT.
[FTOCT NUCO 14644-1-2002, ctaTbs 2.4.2]

3.3.3

akcnnyatupyemoe: COCTOsIHME, B KOTOPOM 4YMCTOE MOMeLleHne (yHKLUMOHMPYET YCTaHOBMIEHHbIM obpa3om ¢
YCTaHOBMNEHHOWN YNCNEHHOCTbLIO NepcoHana, paboTatoLLLero B COOTBETCTBUM C JOKYMEHTaLMEN.

[FOCT NCO 14644-1-2002, ctaTbs 2.4.3]

3.4

OAHOHanpaBneHHbIN NOTOK Bo3ayxa: KoHTponnpyemMbli NOTOK BO3Adyxa C MOCTOSIHHOM CKOPOCTbHO U
NpUMepHO napanmnenbHbIMU IMHUAMW TOKa Mo BCEMY NOMepeyHOMYy CeYEHUIO0 YNCTOWN 30HbI.
MpumeyaHue - NoTok Bo3ayxa Takoro Tvna HEMNOCPEACTBEHHO YHOCUT YacTuLbl U3 YNCTOWN 30HbI.

[FTOCT P NCO 14644-4-2002, ctatbsa 3.11]

3.5

HeoJHOHaNpaBneHHbIN MOTOK Bo3ayxa: PacnpegeneHve Bosdyxa, MpyM KOTOPOM MOCTyNalowWuii B
YMCTYIO 30HY BO3YX CMELUMBAETCA C BHYTPEHHUM BO34YXOM MOCPEACTBOM MOAayu CTPyW MPUTOYHOIO
BO3ayxa.

[FOCT P NCO 14644-4-2002, ctaTbs 3.6]

3.6 pekynepaLms Tenna: NOBTOPHOE UCNONb30BaHWe Tenna Bo3ayxa, yaansemoro n3 noMeLeHunin (3gaHus).

3.7 peuunpkynsuusa Bosayxa: lNoBTopHasa nofgada 4acTi BeITSXKHOIO BO3ayxa B NOMeLLeHne (CUCTEMY MOMELLIEHWNIA)
nocne dunbTpaumm.

3.8 Buapl NOTOKOB BO3Qyxa B CUCTEME BEHTUNALMM U KOHOULMOHUPOBAHWS

3.8.1 npuTo4HbIN BO3AyX, Ly: Bo3ayx, nogaBaeMbiii B MOMELLEHNE CUCTEMOW BEHTUNALNN N KOHOULVNOHUPOBAHUS.

3.8.2 HapyxHbin BO3gyX, L, ATMOCdhepHbIi BO3AyX, MNOCTynawwmi B  CUCTEMY BEHTUNAUMM W©
KOHOMUMNOHMPOBAHUS A8 NOA4a4M B 0OCNyXMBaeMOE NOMELLEHNE.

3.8.3 BbITSKHOW BO3ayX, Lg: Bo3ayx, BbIXOAALLMIA U3 NOMELLEHUS Yepes3 CUCTEMY NPUHYOUTENBHOW BEHTUNSALIMN.

3.8.4 ynansemsbli BO3ayx, Ly: HacTb BLITSXHOrO BO3ayxa, yaansemas B atmocdepy.

3.8.5 peumnpKynsuMoHHbIA BO3AYX, Lp: YacTb BbITSKHOrO BO3[yXa, MNOBTOPHO MOCTynawwas B CUCTEMY
BEHTUMALMM U KOHOULIMOHMPOBAHWS.

MpumeuaHue - K peumnpkynaumoHHOMY BO34yXy MOXeT [06aBnaATbCA HapyxHbI BO3gyx. [lpu peumpkynsaumm
YacTb BbITSXXHOIO BO3ayxa nocrne gunbTpaummM MOXeT BO3BpaLLaTbCa B TO Xe MnomelleHue (MecTHas peLupkynsums)
U pacnpegensitbCsi Mo HECKOMNBbKMM NOMELLEHUSIM.

3.9 wHGunbTpaumss Bo3ayxa, L, [llocTynneHune BO3gyxa B MOMELLEHWE W3BHE WM3-3a HEMIOTHOCTEN B
orpakgaroLLmnX KOHCTPYKLMSIX.

3.10 oakcchunbTpaumsa Bo3gyxa, L YTeuka Bo3gyxa 3a npegensl MOMELeHUs u3-3a HennoTHOCTen B
orpaxxaaroLmx KOHCTPYKLNSAX NOMELLEHUS.

3.11

yTeuka: HenpegycMOTpeHHbIN NOTOK BO3yXa Yepes3 HENMoTHOCTU B KOHCTPYKLNK.
[FTOCT P EH 13779-2007, ctatbs 5.1]

3.12
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KINacc YUCTOTbI: YPOBEHb YNCTOThI NO B3BELLIEHHbIM B BO34yXe 4YacTuuam, NPUMEHUMbIA K YUCTOMY
NMOMELLEHUNIO UMM YUCTOM 30He, BblpaxeHHbln B TepmuHax "Knacc N WCQO", koTopbli onpenenset
MaKCUManbHO JONYCTUMbIE KOHLIEHTPaLMK (YacTuu/m3) Ans 3a4aHHbLIX ANanasoHoB pa3MepoB YacTuLl.

[FTOCT NCO 14644-1-2002, ctaTbs 2.1.4]

3.13

BpeMsi BOCCTaHOBISIEHMS: Bpemsi CHWXEHWA KOHLeEeHTpauuu 4Yactuy B nomelwleHun B 100 pas no
CpaBHEHWIO C HAYarbHOW, AOCTATOYHO GONbLUON KOHLEHTPaUMEN YacTul.

MpumevaHne - MeToamka onpegeneHns BpeMeHu BoccTaHoBneHwus npusegeHa B TOCT P NCO
14644-3 (B.12.3).

[TOCT P 56190-2014, ctatba 3.1]

3.14

KpaT|1-|OCTb Bo3ayxoobmeHa N: OTHolueHue pacxoaa Bo3ayxa L (M3/4) k o6bemy nometuenns V (m3),
N=L/WV, v

[FOCT P 56190-2014, ctatbs 3.2]

3.15

pacxop Bosayxa L: KonnyecTso Bo3ayxa, NogaBaeMoro B NoMeLLeHne B yac, M3/,
[FOCT P 56190-2014, ctatbsa 3.5]

3.16

3apeKTMBHOCTb BeHTUNAUMM £, OPMEKTUBHOCTb BEHTUNALMM XapaKTepusyeT CBsi3b Mexay
KOHUEHTpaunen 3arpsa3HeHWn B MPUTOYHOM BO3AyXe, BbITSXKHOM BO34yXe M B 30HE [AblXaHus (BHYTpM
3KCNNyaTupyemMon 30Hbl). APHEKTUBHOCTb BEHTUNAUMMU £, BblMUCNSETCS N0 hopmyne

— CH—I_-'L B Czup

E=o o ()

Cu:-.a - Czw

roe CgHa - KOHLEHTpaLMS 3arps3HEHUI B BbITSXKHOM BO3JyXe;

Cipa - KOHUEHTpauus 3arpsa3HeHun BHYTpM MomeweHus (B 30He [AblxaHus B npegenax
3KCNnyaTUpyeMO 30Hbl);

Csup - KOHUEHTpaums 3arpsi3HEHUI B NPUTOYHOM BO3AYyXe.

O PeKTUBHOCTL BEHTUMALMKM 3aBUCUT OT pacnpefeneHnsa Bo3gyxa, a Takke OT Buaa U MecTa
HaxoXAEHUSI UCTOYHMKOB 3arpsidHeHust Bo3gyxa. OHa MoxeT ObiTb pasHOM AN pasnuyHbiX BUOOB
3arpsisHeHun. Ecnu npoucxoguT nonHoe yaaneHue 3arpsisHeHnid, To 3ad(EeKTMBHOCTb BEHTUNAUUM paBHa
eavHuue. bonee nogpobHo noHATUE "adhHeKTUBHOCTL BEHTUNAUMK" paccMoTpeHo B CR 1752.

Mpumevanne - [Ona o0003HAYEeHMS [OAHHOTO MOHATUS TaKkKe LIMPOKO WCMOMb3yeTcss TEepMUH
"a(phekTMBHOCTL yaaneHns 3arpsasHeHnn".

[FTOCT P EH 13779-2007, cTtaTbs 3.4]

4, TpeGOBaHVIFI K cucremMam BEHTUNAUNN N KOHONUNOHUPOBaAHUA

4.1. O0wme NonoxeHus

Cu1cTeMbl BEHTUNALUN U KOHOULMOHUPOBAaHUSI BO34yXa B YNCTbIX MOMELLEHUSAX BbINOMHAT (NpunoxeHus A n B):

- nogadvy TpebyemMoro KonmyecTsa Hapy>HOro Bo3gyxa no CaHMTapHbIM HOpMaM AN AbIXaHUsi HeNoBEeKa;

- yAarneHve BpeaHbIX BELLEeCTB;

- obecneveHve Tpebyembix MapaMeTpoB MUKPOKNNUMATA;

- nogaep>kaHue NonoXuTENbHOro UM OTpULaTENbLHOMO AaBNeHNs BO3ayxa B NOMELLEHUN;

- obecneveHne 3agaHHON YMCTOThbI BO3ayxa (Knacca YncToThl).

Cneundunyeckumm  QYHKLUMSMU  YUCTbIX MNOMELUEHWUA, OnpeaensitowumMm OCOOEHHOCTU MOCTPOEHUSI CUCTEM
BEHTUINALMUN N KOHOVLMOHMPOBAaHMS, ABMAOTCA obecrneyeHne 3agaHHON YMCTOThI Bo3ayxa (Knacca YMCToro nomeLLeHms
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WM YUCTOW 30HbI), NOAAEPKAHWE MNepenaja LaBreHusl BO3dyxa M 3adaHHOro BpPEeMEHW BOCCTaHOBMEHUSA (Mpu
HeobXxo4MMocCTH).

CncTeMbl BEHTUASALUN Y KOHAULMOHUPOBAHUSA YNCTbIX MOMELLEHWNI OOIDKHBI 06ecneynBaTh:

- nogadvy Tpebyemoro KonmyecTea HapyXHOro Bo3ayxa Mo CaHUTapHbIM HOpPMaM;

- yoaneHve BpeaHblX BELLECTB, BblAensieMblX B BO34yX NOMELLEHUS (MECTHbIE BbITSIKKM);

- nogaepxaHue nepenagoB AaBneHUs BO3ayXa;

- nopAepXxaHue 3afaHHbIX NapamMeTpoB MUKPOKNMMaTa (Temnepatypa W BMaXHOCTb BO3dyxa) W yaarneHue
n30bITKOB TENNa;

- NOAAepKaHue 3a4aHHOro Krnacca Y1CToThl.

Mpn NpoeKkTMpoBaHUK cnenyeT oLeHUTb TpebyeMmblli pacxod Bo3ayxa (KpaTHOCTb BO34yXO00OMeHa) Ansl Kaaoro
13 aTnx hakTopoB. [MpoekTHasa KpaTHOCTb BO3QyXO0OOMeHa Ans KaXgoro MOMELLeHMst BbiDMpaeTcs no Hauxyglemy
(HanbonbLUeMy) 3HaYeHMIO.

Ecnu kakon-nubo caktop TpebyeT GonbLue KpaTHOCTU BO30yx000MeHa, Yem obecrnedeHne YMCToThl BO3ayxa, TO
cnegyeT NPUHATbL Mepbl, NO3BOMSAOLLME CHU3NUTL HEOBXOANMYIO KPAaTHOCTb ANst 3TOro oakTopa.

MpumeyaHus

1 Ha pucyHke 1 WTPUXOBbIMU NWHMAMWU MOKa3aHbl KPaTHOCTW, MpEBbIWAKOLWMe 3HayeHne Ans obecneveHuns
ynctoTbl. Ecnm 31O MMeeT MecTo Ans MEeCTHbIX BbITSKEK (MEeCTHbIX OTCOCOB), TO crefyeT pacCcMoTpeTb
LenecoobpasHOCTb MPUMEHEHUS 3AKPbITLIX CUCTEM UM MHbIX PELUEHUIA NSt YMEHbLUEHMS 06bema BbITSXKHOrO BO34yXa.

2 3HaumTenbHble U3BLITKM TEMMOTLI M BMaru, KOTopble MPUBOAAT K NPEBbLILIEHUIO pacxoda NPUTOYHOro Bo3ayxa Mo
CPaBHEHUIO C HEOOXOAMMbIM A1 NOAAEPXKAaHMSA 3a4aHHOrO Kracca YMCToThl, CneayeT yaansiTb MeCTHbIMU CpeacTBamu,
BCTPOEHHbIMU B 060pyA0BaHKe, a He 3a CHET CUCTEMbI BEHTUMNSLMU N KOHOAULMOHNPOBAHMS.

KoHcynbTaHTlnoC: npumeyaHue.
B odumumansHoM TekcTe JOKYyMeHTa, BUAUMO, JonyLleHa onevaTtka: umeetcs B Bugy FOCT P 56190-2014, a He
FOCT P 561904.

Mpy NpoekTMpoBaHWUW, UCMbITAHUSX WM JKChMyaTauunm CUCTEM BEHTUMALMM W KOHOMLUMOHMPOBaAHUSA criegyet
npuHUMaTb Mepbl Mo 3koHOMUM 3Heprum no FOCT P 561904, yuuTbiBas BbLICOKMA pacxof BO3AyXa B UUCTbIX
nomMeLLeHunsX.

4.2. MMHUManbHbIA pacxod Hapy»XHOro Bo3ayxa Ans AblXxaHua noaen

B kaxgoe nomelleHue C NoCTOsiHHbIM MpebbiBaHMeM nepcoHana (bonee OByX 4acoB) OOMMKHO MNOOABaTbCS
[0CTaTOYHOE KONMMYECTBO HAPY>KHOTO BO34yXa, HE HMKE YCTAHOBIIEHHOTO CTPOUTENBbHBIMU U CAHUTAPHLIMU HOPMaMM.

4.3. YpaneHue BpeaHbIX BELLECTB

4.3.1 Onga ypaneHusa cogepXallnxcs B BO3dyxXe BpedHblX BellecTB npeaycMaTpuBalOTCS MECTHbIE BbITSKKA
(MecCTHble OTCOCHI).

4.3.2 na komneHcaumum paboTbl BbITSXKHLIX YCTAHOBOK criedyeT npeaycMOTpeTb HEOOXOAMMBIN pPacxof
MPUTOYHOrO BO34yxa, KOTOPbIV AOIMKEH OblTb HE MEeHee CyMMapHOro pacxofa Bo3gyxa OT BCEX BbITSXKHbIX YCTaHOBOK,
€Crnuv JonycKaeTcs ux ogHoBpemeHHas paboTa, MMbo cymmapHOro pacxoa Bosgyxa npu paboTte BbITSKHbIX YCTaHOBOK
C HanbonbLIMM pacxogoM BO3ayXxa.

4.3.3 KpaTHoCcTb BO3Oyx00OMeHa, HeoOxoauMmas Ons KOMMEeHcauuy BbITSHKEK, ONpefdensieTcs kak 4acTHoe OT
JeneHnst CyMMapHOro pacxofa BbITSXKHOro BO3ayxa A58 JaHHOTO NOMELLEHNS] HA 00 bEM MOMELLLEHUS.

4.3.4 YpganeHve Bo3agyxa M3 NOMELLEHUS JOMKHO KOMMEHCUPOBATLCS MOCTYNSIEHUEM NPUTOYHOTO BO3ayxa.

4.4. ObecneyeHne MUKpoOKIMMaTa

4.4.1 CnegyeT npegycMoOTpeTb perynupoBaHMe TemnepaTypbl U BNaXHOCTU Bo3gyxa (Mpu HeobxoamMmocTun) ¢
Yy4eTOM M30bITKOB TEMMOThI U BNaru, KOTOpble BbIAENATCA TEXHONOrMyecknm obopygosaHnem 1 nepcoHanom.

4.4.2 MapameTpbl MUKpOKNMMaTa 3adalTcs CaHUTapHbIMA HOpMaMu U TpeboBaHWSAMM TEXHOIOMMYECKOro
npouecca. lNpu pacyeTe cUCTEMbl BEHTUNSALMM U KOHOULMOHUPOBAHMA BO34yxa cregyeT yunTbiBaTb TpeboBaHus
3KOHOMWMWM 3Heprnn. He ponyckaeTcs ycTaHaBnvMBaTb HEOOOCHOBAHHO KecTkme TpeboBaHuWst K npegenam
perynupoBaHus TemnepaTtypbl U BNaXXHOCTU BO34yxa BHYTPU YMCTbIX MOMELLUEHUN cBepX TpeboBaHMM HOPMAaTUBHbIX
OOKYMEHTOB U TEXHOSOMMYECKOro npouecca.

4.4.3 OTaenbHble TeXHOMoOrMyeckue npouecchl (Hanpumep, dotonutorpadpus B MNPOU3BOACTBE MUKPOCXEM)
NPenbABNSAOT XeCTkMe TpeboBaHMs K TeMnepaType M BNaXHOCTU BO3ayxa U OOMYCTMMbIM npedenam Ux W3MeEHEeHUs.
XKecTtkme TpeboBaHUA K BEpxXHEMY W/WMM HWXKHEMY nNpedenam perynMpoBaHua nNapaMeTpoB  MUKpPOKNMMarta
npegbsaBnsAlTCs U K paboTe ¢ nopowkamy M Kancyfnamy B MPOU3BOACTBE JIEKApCTBEHHbIX CPEACTB, YTO MOMUMO
perynupoBaHus TemnepaTypbl TpebyeT OCyLLeHMs Unn yBrakHeHMs BO3ayxXa.

4.5. ObecneyeHne nepenagoB AaBrneHns BO3ayxa

4.5.1 MNepenaa faBneHns Mexay pasnuyHbIMU NOMELLEHUAMU BbI3bIBAaEeT aKCHUNbTpauUmio (yTeudky) Bo3ayxa u3
NMoMeLleHns Yepes LenM B NPUTBOpax LABEPEN M pasHOro pofa HennoTHOCTU. BenvumHa yTeykn p[JorkHa ObiTb
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paccy1TaHa 4N KaXgoro NoMeLLeHUs 1 y4TeHa B 6anaHce Bo3ayxoobmeHa.
4.5.2 YTeuka Bo3gyxa A0MmKHa OblTb KOMNEHCMPOBaHA paBHLIM KONMYECTBOM MPUTOYHOrO Bo3ayxa. B GanaHce
BO3yX000MeHa [OKHa YUUTbIBATLCS U MHPMNbTpaLuMs Bo3ayxa, T.e. NOCTYNIeHNe BO3ayxa U3 COCEAHUX MOMELLEHWN.
Konuuyectso Bo3ayxa Lg, NpoXodsaLLero Yepes ABepHYIo Lenb (M3/4), onpepensieTcs no opmyne

L, = F, = Zex~ AP x3600, (2)

roe Fq - nrowags wenu, v
AP - nepenag pasnenus, Ma;

re= Ij: 85 . KOS(bd)VILI,VIeHT MECTHOIo ConpoTmMBIeHnA OBEPHbIX wenen;

3600 - uncno cekyH B 0OHOM 4ace.

4.6. ObecneyeHne 3afaHHON YACTOTbI BO3yxa

4.6.1. OgHoHanpaBeHHbIN NOTOK

TpeboBaHus K 0OAHOHaNpPaBNeHHOMY NOTOKY Bo3ayxa ycraHoBreHbl FTOCT P UCO 14644-4.

OpHoHanpaBneHHbIN MOTOK BO34yxa CO34aeTcs, kak NpaBuio, B aBTOHOMHbIX 30HaX, paboTalowmx no npuHUMny
peLmnpKynsaumMmn Bo3ayxa. Peumpkynauma Bo3gyxa MOXeT ObiTb OpraHM3oBaHa Kak BHYTPU CaMoro NoMeLleHust (MecTHas
peLmnpKynsaums), Tak U C MOMOLLbIO BEHTUNSALMOHHOW YCTaHOBKM 3a Npeaenamm noMeLLeHus!.

OCHOBHbIMW NapameTpamy 30Hbl C O4HOHaNPaBeHHbIM MOTOKOM BO34yXa SABMNSIOTCS:

- HanpaereHne NoToka (BEPTUKANbHbIV MU TOPU3OHTANbHbIN);

- CKOpPOCTb MOTOKa BO34yXa;

- knacc unctoThl (5 MCO B akcnnyatupyemom coctosiHum, 4 UCO - 1 UCO);

- TMN punbTPOB;

- pa3mepbl 30HbI;

MpumeyvaHne - TexHuyeckne pelleHuss no obecneyeHuto knacca 5 UCO 3aBUCAT OT COCTOSIHUSI YMCTOrO
NnoMeLLEeHUs (YNCTOM 30HbI), AN KOTOPbIX KNacc YUCTOThl 3adaH:

- B OCHaLLleHHOM cocTosiHuM krnacc 5 MICO moxeT ObiTb obecneyeH HeodHOHaNpPaBrieHHbIM MOTOKOM BO34yXxa
(mpumepom cnyxat 30Hbl B no TOCT P 52249);

- B 9KCNNyaTMpyeMoM COCTOsiHMM A obecnevenns knacca 5 MCO ogHoHanpasneHHbIN NOTOK oba3aTeneH.

He ponyckaetcsi HaxoxaeHue Kakoro-nubo npegmeta MeXAy WCTOYMHUMKOM Bo3ayxa (dunbTpom) u  pabouyen
MOBEPXHOCTbLIO BO BPEMSI UCMONb30BaHMS 30HbI MO Ha3HauyeHuto. ATO cneayeT MMETb B BUAY Npu BbIOOpe HanpaeneHus
MoToKa BO34yXa, PacCTosiHUA Mexay dhunbTpamm u paboyeli NMOBEPXHOCTLIO 1 NPY opraHM3aummn paboyero Mmecra.

PacctosHue mexay doumnbTpamm n paboyen NoBepXHOCTbIO HE AOMKHO OGbiTb HEOOOCHOBAHHO GOMNbLUNM.

TaMm, roe 370 BO3MOXHO, MpedycmaTpuBaloTcsl rMbKue 3aHaBecu WM LUWUTKWA, OrpaHU4YMBaloOLLME 30HY U
HauMHarLmecs OT rpaHuLbl PUNbTPOB.

BebicoTa npoema OT nona Ao HWXKHEW KPOMKM 3aHaBecu (WmuTka) AormkHa OblTb Takowm, 4YToObl CKOPOCTb MOTOKA
Bo3ayxa B npoeme 6bina 6onee 0,2 m/c (FTOCT P NCO 14644-4).

MpumevaHne - 310 TpebGoBaHWEe He BCErda BbIMOSIHUMO MO YCMOBMSIM MPUMEHEHUST (TEXHOMOrMM) 30HbI C
OOHOHanpaBfeHHbIM MOTOKOM, HAaNnpUMep, onepaLmoHHbIX.

4.6.2. HeogHoHanpaBneHHbIM NOTOK

Knacc unctoTbl obecneyrBaeTcs 3a CYeT:

- MHOrocTyneH4yaTon pmnbTpauumn Bo3ayxa;

- Bblbopa punbTpoB COOTBETCTBYHOLWMX KraccoB (Tabnuua 1);
- KpaTHOCTM BO34yX000OMeHa.

Tabnuua 1
PekomeHayemble kKnaccbl uUnbTPOB A1 Pa3fUYHbIX KIaccoB
YUCTOTbI U CTyNeHen unbTpaumm
Knacc unctoThl Bup noTtoka Bo3gyxa <*> Knaccbl ¢ounbeTpos
4uco 0o (F7 + F9) + U15 <**>
5 NCO (skcnnyaTtnpyemoe COCTOsIHME) 0] (F7 + F9) + H14 <**>
KOHCYH bTaHTIntoC www.consultant.ru Crpanuua 6 n3 20
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5 MICO (ocHaLleHHoe cCoCcTosaHME) OwuH F7 + F9 + H14
6 UCO H F7 +F9 + H13
7 1CO H F7+F9 +E12
8 CO H F7+F9 + E11

<*> H - HeogHOHanpaBneHHbIN NOTOK Bo3ayxa; O - ogHOHanpaBneHHbIN NOTOK BO3ayXa.
<**>YucTtble 30HbI knaccoB 4 NCOn 5 MCO moryT BbINOMHATLECA B BUAE aBTOHOMHBLIX YCTaHOBOK C
PUHUWHBbIMK durnbTpammn U15 n H14 cooTBETCTBEHHO.

MpumeyaHue - Yuctble 30HbI knaccoB 1 MCO - 3 NCO ycTtaHaBnNuBAKTCA, Kak MPaBUIIO, B YUCTbIX
NMOMELLIEHMAX U BO3OYX B HUX MonagaeT 4vepe3 unbTpbl, BCTPOEHHblIE B 00OPYAOBAaHME U YUCTYIO 30HY
(U16 ans 3 UCO, U17 gna 1 UCO n 2 NCO).

KpaTHocTb Bo3gyxooOMeHa 3afaeT pacxod Bo3gyxa Afis YMCTbIX noMelleHun knaccos 6 MCO - 9 MCO u knacca
5 NCO (ocHaweHHoe cocTosiHMe). CyliecTByeT OBa NoAxoda K OnNpedenieHnto KpaTHOCTUM BO3gyxoobMeHa Aarnis
obecnevyeHns YNCToThI;

- NPYMEHEHME peKoMeHaaunn, CTaH4aPTOB U NPaBWIT;

- pacyeTHbIN MeTon.

MeTogpbl pacdeTa KpaTHOCTM BO3oyxo00OMeHa (pacxoda Bo3ayxa) Ans obecrneveHnss 3agaHHOM YUCTOTbI BO3dyxa
npuBeaeHbl B npunoxeHun C.

4.6.3. Bbibop hmnbTpoB OUMCTKM BO3ayXa

[na yncTbiX NOMELeHUn NpegycMaTpuBaeTCa MHOroCTyrneH4YaTas unbTpaumsi Bo3ayxa.

PekomeHayemble Knaccbl UNbTPOB 4S8 Pas3fINYHbIX KIAcCOB YUCTOTbl M CTyneHer unbTpaumm nokasaHbl B
Tabnuue 1.

Ons yBenuueHnsi cpoka cryobl (hunbTPoB TOHKOW 04MCTKM (kracc F), 3awmuTbl OT HACEKOMBIX U B APYTUX Criyyasix
pekoMeHayeTCs ycTaHaBNMBaTb Ha BXOAe KOHAULUWOHepa unbTpbl krnaccos M5 unu M6.

MocnegHun (OUHULLIHBLIR) UILTP YyCTaHaBNMBAETCs, Kak NpaBuio, B MOTOJIKE (CTeHe), obpasylolemM KOHTYp
YMCTOro nomelleHus. [na obnacten nNpUMeHeHWsi, TPEDYILMNX KOHTPOMS MUKPOBMONOrMYEeCcKOM YUCTOThbl BO3Ayxa
(Mpon3BOACTBO NIEKAPCTBEHHBIX CPEACTB, NeYebHble yUpexaeHusl, KOHTPOrbHbIe nabopaTtopun n ap.), aTo TpeboBaHue
ABnseTca obsa3aTenbHbIM.

Mpu ycTaHoBKe (PUHULLIHBIX (PUMBTPOB Ha BXOAE Kamepbl CTaTUYECKOro AaBfeHus, BbIXOAEe KOHOULMOHepa W
OPYrMX MecTax BO3OYXOBOA OO0 KOHTypa YMCTOrO MOMELLEHWUS UMW Kamepa CTaTUYECKOro AaBlieHWUst OOMKHbl ObiTb
BbIMOJTHEHbI U3 MaTepuana, He BblOENAOLWEro YacTul, HanpMMep, HepPXXaBetoLLEn cTanw.

4.7. MNMpuHUunuanbHasa cxemMa BEHTUASLNN N KOHOULMOHUPOBAHMUS

MpuHUMNUanbHas cxema BEHTUMALMU U KOHAMLUMOHMPOBaHMSA Bo3ayxa (NpunoxeHue B) BkroyaerT:

- CXeMaTn4yHoe NpeacTaBneHne nomeLLeHin ¢ HaHeCeHMeM OCHOBHbIX BO34YyXOBOAOB B OHY JTIMHUIO;

- CXeMbl KOHOULVOHEPOB U BbITSXKHBIX YCTAHOBOK C YKaszaHueM NoaBoANMbIX cpef, U UX OCHOBHbIX MapaMeTpoB;

- TEeMnepaTtypy 1 BNaXHOCTb C Yyka3aHWEM MOMELLEHMS, MO KOTOPOMY OHU PerynmpyloTcs;

- 3HAYEeHUs pacxodoB BO3aAyXa (HAPYXXHbIWA, MPUTOYHLIN, BbITSXKHOW, yAansieMbl, PeuvpKYIsSILUMOHHBIN), a Takke
pacxoAoB BO3AyXa 3a cHeT MHPUIbTpaumm 1 skchunbTpaumm;

- Knacchbl YACTOTbI NOMELLEHUI;

- nepenagbl AaBMNeHUs;

- PUNbTPLI OYUCTKU BO3AyXa C YKa3aHWEM TUMOB,

- KnanaHbl perynmpoBaHusi 4aBreHus U NPOTUBOMNOXapHbIE, YCTaHABMMBaEMbIE B BO30yXOBOAAX;

- OpYryto Heo6X0ANMYH MHPOPMAaLINIO.

B npyHumMnuanbHom cxeme pacxoabl Bo3ayxa AOSMKHbI COOTBETCTBOBATb Tabnumue 6anaHcoB Bo3ayxooOMeHa.

4.8. banaHc Bo3gyxoobmeHa

Ona kaxgoro nomelleHus formkeH ObiITb obecneyeH GanaHc Bo3ayxooOMeHa, T.e. pPaBEHCTBO MPUTOYHOrO
Bo3ayxa (C y4eToM MHUNbTPaLmMM) U BO3gyxa, yOansemoro u3 nomelleHus (MectHas M obLieoOMeHHas BbITSXKA,
akccunbTpaumst Bo3gyxa). PesynbTtathl pacyeToB ohopMnistoT B BUAE Tabnuubl U HAHOCAT HA NPUHUMUMMATIBHYK CXeMy
BEHTUNALMM U KOHANLMOHMPOBaHUS Bo3ayxa (NpunoxeHue B).

YkasaHHbIe Bbille TUMbl MOTOKOB BO34yXa CriefyeT onpenensaTb ANns KaKOoro NoMeLLeHMs U CUCTEMbI B LIESIOM.
Ha ocHoBe 3Toro paccumtbiBaeTcst banaHc Bo3gyxoobmeHa, pesynbTaTbl KOTOPOro ohopMmrisioTcsa B BuAe Tabnuubl u
HaHOCATCA Ha NPUHLUMNUANBHYO CXeMY BEHTUNALUM U KOHOULNOHNPOBAHUA BO3ayxa (npunoxeHune A).

PerynuposaHne 6GanaHca BO34yXxOOOMeHa OCYLLECTBNSAETCA C MOMOLLbK KNanaHoB (perynsaTopoB MOTOKa
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BO34yxa), yCTaHaBNMBaeMbIX Ha NPUTOKE U/UNU BbITSKKE.

4.9. PacyeT pacxoaoB BO3gyxa B YNCTbIX MOMELLEHNSIX

4.9.1. PacueT pacxoga Hapy>XHOro Bosagyxa

Pacxopg Hapy»XHOro Bo3gyxa paccyntbiBaeTcs U3 HeoO6XoanMOCTK:

- BbINOSIHEHNS CAHUTAPHO-TUTMEHNYECKNX HOPM;

- KOMMeHcauun yaansemoro Bo3ayxa (kak u3 oTAenbHbIX NOMELLEHN 3a cHeT paboThbl BbITSXKHBLIX YCTAHOBOK, Tak
W yaansieMoro Yepes CUCTeMy KOHANLMOHUPOBAHUS);

- KOMMNEHCALMM yTeYyeK M3-3a pa3HOCTU AaBMEHMS B YNCTbIX MOMELLEHMAX U OKPY>KaoLLEN cpeae.

Pacxop HapyXHOro Bo3gyxa Afsi BCEW CUCTEMbl BEHTUNSALMM paBeH CyMME pacxXO4OB BO3Ayxa AN KaXdoro
nomeleHus. Pacxoq Bosgyxa Ons OTAENbHOro NoOMeLLeHUs paBeH Cymme 06bemoB BO34yxa, YAansiemMoro MeCTHbIMM
BbITSPKHBIMW YCTAaHOBKaMM M NOTEPb U3-3a YTEYEK.

4.9.2. PacyeT NpMTOYHOro Bo3ayxa Ang KaXK4oro nomeLleHums

MpUTOYHBIN BO3AYX BbIMNOMHAET crieaytoLlime yHKUUN:

- obecneveHne Tpebyemoro knacca YUCToThl;

- obecneveHne TpeboBaHMI NO MUKPOOMONOTMYECKON YUCTOTE BO3dyXa TaM, rae OHU NpeabaABIsoTCS;

- nogadvy Tpebyemoro KonnyecTsa HapyXHOro BO3ayxa;

- yaaneHue n3bbITKOB TEMMOThI 1 BMNaru 1 nogaepxaHue tpedyembix napameTpoB MUKPOKIMMaTa B NOMELLEHNN;

- KOMMeHcaLno yTeyek Bo3ayxa us-3a nepenagosB JaBNEHUS.

Mpu onpegenexHnmn pacxoga NPUTOYHOIO Bo3ayxa (KpaTHOCTU BO3ayxoobmeHa) cnenyeT yYecTb:

- Bpemsl BOCCTAHOBJIEHMS Krnacca YWUCTOTbl MOCMNEe BHECEHWS 3arpsA3HEeHWid B 4YUCTOE MOMeLleHne (ecrnu
TpebyeTcs);

- MapameTpbl MUKpOKnuMmaTa (TeMnepaTtypy W OTHOCWUTENbHYK BMAXHOCTb BO34yXa, CKOPOCTb OBWXEHUS
BO34yxa);

- TpebyeMblin pacxon HapyXHOro Bo3ayxa no CaHNUTapHO-TMIMEHNYECKM HOpMaM;

- yoaneHve BpeaHbIX BeLLeCcTB, 00pa3yomxcs B XO04€e TEXHONOMMYECKOro npoLecca;

- TpebyeMyto CKOpOCTb BO3YLLIHOMO NOTOKAa B 30HAaX C O4HOHAanNpaBIieHHbIM NOTOKOM Bo3ayxa (B criydyae, ecnu OH
peluaeTcs 3a CHeT CUCTEMbI BEHTUMNSALMU, @ HE MPU NMOMOLLY aBTOHOMHbIX YCTaHOBOK).

31n TpeboBaHMa JOMKHBI BLIMOMHATLCA AN Ka)X40ro YMCTOro NOMELLEHNS.

5. OCHOBHbIE TUMbI CUCTEM BEHTUNALUN U KOHONUMOHNPOBaHUA

5.1 Peanusaumsa TpeboBaHUin kK cuctemam BEHTUNALUN U KOHAMLNOHUPOBAHUS MOXET ObITb BbINOMHEHA Pa3HbIMU
cpencTBaMu UCXOAS U3 Ha3HaYeHUs YUCTOro NMOMELLEHMS Y YCITOBMI SKOHOMUKN 3HEPTUN.

5.2 B 4nCTbIX NOMELLEHNAX MOTYT MPUMEHSITLCH CreayoLwmne TUMbl CUCTEM BEHTUMSALUN N KOHAULMOHNPOBAHUSA:

- NPSIMOTOYHas;

- NPSIMOTOMHAs C pekynepauuen Tenna;

- C peuupkynsauuen Bosayxa;

- OBYXYPOBHEBas;

- C NIOKanbHbIMWU 30HaMW.

Mcxoass u3 KOHKPETHbIX YCMOBWWA, MOTYT MPUMEHATBCS W OpyrMe CucTeMbl C YYEeTOM KanuTamnbHbIX |
3KCnnyaTaunoHHbIX 3aTparT.

JlokanbHble YCTaHOBKU OYMCTKM BO3yXa MOTyT pasMellaTbCs Kak B CaMOM NOMELLEHUM, TaK U 3a ero npegenamu.
B coctaB nokanbHOW YCTaHOBKW, Kak npaswuno, BxoasaTt BeHTunstop, HEPA (EPA wunu ULPA) cunetpbl. [Mpu
HeoOX0AMMOCTU NpeaycMaTpuBaroTca UNbTPLI 4NA yoaneHns 3anaxoB U XMMUYeckue unbTpsl.

Haunbonee pacnpocTpaHeHHbIE CXEMbl BEHTUMALUN Y KOHAMLMOHMPOBaHUA NpYBEAEHbl B NPUINOXEHUN A.

6. MpoekTupoBaHne cMcTeM BEHTUMNSALMN U KOHOAULIMOHUPOBAHMS

6.1. VicxoaoHble aaHHbIe

3agaHune Ha NpoeKTMpOBaHNe W 3agaHue, BbidaBaemoe pa3paboTyMKOM TEXHOMOrMYecKoro pasgena npoekTa,
OOMMKHbI  COAepXaTb OCHOBHble WCXOAHble [AaHHble Ans  paspaboTku npoekTa CUCTeMbl BEHTUNaUUKM U
KOHAMLIMOHMPOBAHUS BO3yXa YNCTbIX MOMELLEHWIA:

a) nnaHbl U paspesbl NMOMELLEHWUIN U 3A4aHUSA C HAHECEHMEM JTOKarbHbIX YACTbIX 30H;

6) akcnnukaumsa nomelleHnn ¢ ykasaHuem knaccoB uuctoTtbl (FTOCT NCO 14644-1) unm tunos 3oH (TOCT P
52249, npunoxeHue 1);

B) KaTeropuu NOMeLLEeHN No B3pbIBONOXapoonacHOCTH;

r) BblaerneHue BpefHbiX BELLECTB;

[) BblAeneHne Tenna n Bnaru ot obopyaoBaHus;

€) YNCNEHHOCTb NepcoHana;
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X) XapakTepucTuka KnumaTa panoHa CTpoUTENbCTBa;

1) Ha3HAYEeHNE YNCTbIX MOMELLEHUNI U/UNN YACTBIX 30H, MICXOAA 13 TOro, YTO TpebyeTca 3awuLLaTh:

- mpouecc,

- YyernoBekKa 1 OKpyXatoLLyto cpegy OT npouecca,

- U TO, U apyroe.

[laHHble 0O Ha3HaYeHUM YNCTOro NOMELLEHMS HEOOX0OUMBI Arsi NPaBUNBHOW OpraHu3auunM nepenagoB OaBreHus
(nonoxuTenbHoe, oTpuLlaTernbHOE) U HaNpaBneHUs ABUKEHUS BO3OYLLHbIX MOTOKOB.

6.2. OTanbl NpoeKkTUpoOBaHUs

6.2.1. MpuHUMNManbHble peLleHns

MpuHUMNUaneHble pelwenns (KOHUEeNUMs NpoekTa, npeanpoeKkTHasa JOKyMeHTaums) pa3pabaTbiBaloTCs B CIOXHbIX
cny4yasix, B YaCTHOCTW:

- ecnuv npegycMoTpeHa paspaboTka npuHUMNUanbHbIX TEXHOMOrMYECKUX pelleHun OO0 pa3paboTky MpPOEeKTHOM
OOKyMeHTauuu;

- Korga CTpyKTypa cMcTeMbl He oveBunaHa 1 TpebyeTca pa3paboTka pasnuMYHbIX BapuMaHTOB, Hanpumep, OLeHKa
Lenecoodpa3HOCTM NPUMEHEHMUS OTKPbITBIX MW 3aKPbITbIX (M30NUPYIOLLUX) TEXHOMNOMMN;

- Korga TpygosaTtpaTbl Ha pa3paboTKy NPOEKTHOM AOKYMEHTAL MK BENUKK (Donblune W/vnn CrioxHble OObeKTbl) u
BO3MOXHbl 3KOHOMMWSI BPEMEHM W CPEACTB MyTeM BblgeneHust aTana pas3paboTky NpuMHUUNMAanbHbIX pPeLleHuin 1
COrnacoBaHms Ux ¢ 3aKas4ymkom.

6.2.2. MNpoekTHas gokymeHTauums (ctagua )

B cocTtaB gokymeHTaumm BXogAT NOSICHUTENbHAs 3anvcka v rpacduyeckue matepuansi.

MosicHnTenbHas 3anuncka BKITOYaeT B cebsi:

- UCXOAHbIE AaHHbIE;

- AaHHble 06 UCTOYHMKAX N HOCUTENAX TennocHabxeHus, xonogocHabxeHus, napa;

- onMcaHne CUcTem OTOMMEHNS;

- OMMCcaHne CUCTEM BEHTUNSALNM U KOHOMLUNOHMPOBAHUS C yKa3aHMeM TuMoB (OUNbTPOB, NepenagoB OaBreEHUs,
N30MAUUN BO3OYXOBOLAOB U APYIUX XapaKTEPUCTUK;

- JaHHble O pacxofax 3NeKTPO3Hepruu, Tenna, Xoroaa v napa B 3UMHWUIA U NETHUI Nepuoabl;

- AaHHbIe O pe3epBMpoBaHUN 06OPyaOBaHUS;

- 060CHOBaHME KpaTHOCTEN BO3OYX000MEHa;

- i-d gMarpaMmbl TeMnepaTypbl 1 BNaroCoAep»KaHns BO30yXa;

- onMcaHne cucTem AbIMOyAaneHus;

- TpeboBaHUs K aBToMaTM3aunmM BEHTUNALMM U KOHOULNOHUPOBAHWS;

- OMMCcaHue BO3AYLUHO-TEMMOBbIX 3aBec (Mpu HeobXoaMMOCTH);

- MEpONpPUATUS NO TEeXHUKe Ge30nacHOCTK 1 oxpaHe Tpyaa;

- MEpONpUATUS NO IHEProchepEXEHNIO;

- Apyrne maTepuvans.

Mpadmyeckme maTepuransl BKOYaoT B ceds:

- MPUHLMNNANbHBIE CXEMbI U XapaKTEPUCTUKY CUCTEM BEHTUNALMM U KOHOULMOHUPOBAHWS;

- MPUHLUMNUAnbHbIE CXEMbl U XapaKTEePUCTUKY CUCTEM OTOMMEHUS;

- MPUHLUMNUAnbHbIE CXEMbI Y XapaKTEPUCTUKY CUCTEM XOJTO40CHABXEHUS;

- MPUHLUMNNAnbHbIE CXEMbI U XapakTEPUCTUKY AbiMOyAaneHus;

- Tabnumubl MECTHbIX BbITSPKEK (MECTHBLIX OTCOCOB);

- NNaHbl NOMELLEeHN C ykazaHWeM nepenagos AaBreHns n/mnm nepeTokoB BO3AyXa;

- cneumdmKaumsi OCHOBHOrO 060pyA0BaHNS BEHTUNSALMMN U KOHOULMOHUPOBAHWS;

- Apyrve maTtepuvansl.

MocnegoBaTenbHOCTb pa3paboTKM MPOEKTHbIX PELUEHUA MO BEHTMNAUMW U KOHOULMOHUPOBAHMIO MoKasaHa B
npunoxexHun B.

6.2.3. Paboyas gokymeHTaums

B cocTaB pabo4eit [OKyMEHTaLUN BXOOAT:

- oOLLKWe faHHbIE;

- MPUHLUMNUANbHbIE CXEMbl BEHTUMSILN N KOHAULMOHNPOBAHUS;

- MAaHbl NOMELLEHNA C HaHeCeHMeM BO30yXOBOAOB, KianaHoB, 30HTOB, KaHalbHbIX (UNBTPOB W APYroro
060opyaoBaHns; yKasblBalOTCH CeYeHMs BO34yXOBOAOB;

- MnaHbl BEHTUMSILMOHHBLIX KamMep C HaHEeCEHMEM KOHAMLMOHEPOB, BbITSXKHbIX YCTAHOBOK W  OpYroro
obopynoBaHus;

- MNaHbl KPOBMNU (Npy HEOBXOANMOCTH);

- aKCOHOMETPUYECKNE CXEMBbI 4151 BCEX MPUTOYHBIX U BbITSDKHBIX CUCTEM;

- CXeMbl AbIMOYAarneHus;

- cneuundmkaumm obopyaoBaHus;
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- Apyrve Matepuarbl UCXoasa U3 ocobeHHocTel 0GbekTa.
[aHHbIN NepeyeHb JOKYMEHTOB B MPOEKTE He SIBMNSETCSA UCYEpbIBaloLLMM.

7. TpeboBaHua kK MaTepuanam Bo34yXOBOOOB

BosayxoBoabl 3a npegenamMy YMCTbIX MOMELLEHWA OOMKHbl BbiTb BbINOMHEHbI U3 KOPPO3UOHHO-CTOMKUX U He
oTcrnavBarWwmnxca MaTepuanos. CamblM pacnpocTpaHeHHbIM MaTepuanom AN BO3OyXOBOAOB ABMsieTcs cTarlb
ropsiyero LUMHkoBaHus. ToMLMHA LIMHKOBOIO NMOKPLITUA J0IKHA COCTaBMATb He MeHee 40 MKM.

MaTepvan BbITS)KHbIX BO3[AYXOBOAOB [HOIKEH OblTb CTOMKMM K BO3AENCTBMIO arpeccuBHbIX BELLECTB,
cofepKaLLnxcsl B BbITSDKHOM BO3ayXxe (Mpy UX Hammuun).

MpunoxeHne A
(cnpaBo4Hoe)

CXEMbI BEHTUNAUNN U KOHOWUMNOHUPOBAHUA BO3OYXA
A.1 lNpamoToyHasa cuctema

MpocTenwen cxeMon BEHTUNALUM U KOHAULMOHUPOBAHUA BO3ayxa SBNSETCS NpsMOTOYHas cuctema, Korga B
nomeweHve nogaetca 100% HapyxHoOro Bosgyxa (pucyHok A.1).

L, L,
— KonauunoHep

Lp, Ly, Lot Ln,

YucTble noMelieHns

L L

B2 B;

B1

i
1

I,=L,=%I =3I, +3AL,

roe L. = ELB_, :

i - HOMep NomeLLeHus.

PucyHok A.1 - MpamMoToyHas cuctema
BEHTUIALMMN N KOHOULIMOHMPOBAHUS

OTa cucTteMa He3KOHOMWYHA, MOCKOMbKY BECb MOCTYMNawlui B MOMELLeHWe BO34yX MPOXOAMT BECb LMK
NnoAroToBKM - OT NapamMeTPOB HapYyXHOro Bo3gyxa Ao TpebyemMbix napameTpoB BO34yxa YMCTOro nomMmellenus. [na aton
CUCTEMBbI XapaKTepHbl BbICOKME NoKasaTenu aHepro3aTpaTt U CHUXEHHbIN CPOK CNyx0bl hnnbTPoB.

A.2 CucteMbl ¢ pekynepauuein Tenna

B onpegeneHHom cTeneHun ynyylwmTb NOKa3aTenm 3Ton CUCTEMbI MO3BONAET pekynepaumsi Tenna (pUcyHok A.2).
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L, L,
— KonauunoHep > -
L,
- - L,

Ly, L, Ly, Lo,

Huctbie noMeLeHus!

Ly | Le,

i
i
i
]

L=L =3I =%I, =3I +L,

roe I-.. = EI-B__ :

i- HOMep NoMeLLeHUA.

PucyHok A.2 - NpamMoToYHasa cucteMa BeHTUNaumnm
N KOHAMLUMOHMPOBAHWS C peKynepaumnen tenna

MpPAMOTOYHbIE CUCTEMbI BBUAY UX HEIKOHOMUYHOCTU MPUMEHSOTCA TOMbKO TaMm, r4e OHWM HeoBXoaumbl M rae
HegonycTMma  peuupkynauma Bosgyxa (paBGoTta C  BpedHbiMW  BellecTBaMu, OMacHbIMW  MATOreHHbIMU
MUKpOOpraHuamamm u np.).

A.3 Cnctema c peumpkynsaumnen Bo3gyxa
Tawm, rge 3TO BO3MOXHO, MPUMEHSIIOTCS] CUCTEMBI C PELMPKYNSAUMENA, YTO MO3BONSIET CHU3UTL 3HeprosaTpaTbl B

HEeCKOJIbKO pa3 Mo CPaBHEHUIO C MPSIMOTOYHBIMU cUCTEMamMK (pUCYHOK A.3).

1 LY1

' Ly
l.pl -
LH Ln
— ‘ >
KonauuuoHep
[ Y [ A
Yunctblie nomeLeHns
L Y
-y2_<—l LB1 LBg LB,J: LBk o
L =L+L,=3L
I}. :L}.__ +I?: =L —Lp +£}.: = Eg__ —LP—EJ[M:
L=L-L,.
roe fg = Ef}__;
L, =XL,;:
fm__ - pacxof Bo3dyXa MECTHOMN BbITSKHOW YCTAHOBKWN U3 j-FO MOMELLIEHUS;
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‘il—-g__ - pacxon Bo3ayxa, nogasaemMoro B KOHOQMUUOHEP U3 j-ro NomeLLeHus.

PucyHok A.3 - OgHoypoBHEBasa cuctemMa BEHTUMALMMN
N KOHOULMOHUPOBAHWS C PELMPKYNALNEN

A.4 [1ByxypoBHeBas cuctema

B ycnoBusax xonogHow 3uMbl UK KapKoro feTa, a Takke npyu obCnyXMBaHUM YUCTbIX MOMELLEHUA HECKOSbKUMM
KOHOMUMOHEpaMN MPUMEHSIeTCA ABYXYPOBHEBasi cuctema. B Hel HapyxHbli BO3A4yX FOTOBMTCA OO OMNpeaerieHHbIX
napamMeTpoB B OTAENbHOM (LEeHTpanbHOM) KOHAMUMOHEPE, a 3aTeM MoJaeTcs B PeuMpKyNsAUMOHHbIE KOHOULMOHEPHI
(pucyHok A.4).

: Kon,unLguouep
| B | P
| _ |
_ PeunpKynsunoHHbIA _ PeuupKynauvoHHbIA
o KoHAWUuoHep K2 o koHauuuoHep K3
ro——
C ]
YucTeie noMeLeHus Yucrele NoMeLeHus
1 T
1 1
RS I - [ .
e i

PucyHok A.4 - [1ByxypoBHeBas cuctema
BEHTUMSALMN N KOHAULMOHNPOBAHUS

A.5 MecTHas peuunpKynsumusa Bosgyxa

[ns co3gaHns nokanbHbIX 30H C MOBbLIWEHHOW YUCTOTOW, B TOM YMCME 30H C OOHOHanpaBfeHHbIM MOTOKOM
(onepaunoHHble W OpyrMe  KpUTUYEeCcKue  30Hbl)  UCMOMb3YTCA  (PUNbTPOBEHTUNALMOHHBIE  MOZYNW WU
PeLMPKYNALUMOHHbIE YCTaHOBKM (PUCYHOK A.5).

L, L,
s KonguuuoHep

J - DUNbTPOBEHTUNALUMOHHBIA MOAYNb
MK PeLMPKYNALIMOHHDIA KoHAULUOHEp

r~
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PucyHok A.5 - CucTema BEHTUNAUMM Y KOHAMLMOHUPOBaHMWS
C MECTHOW peLmnpKynsauueii Bozayxa

Mpunoxexne B
(cnpaBo4HoE)

MOCNEAOBATEJIbHOCTb PASPAEOTKM NMPOEKTHbLIX PELLUEHNN
Nno BEHTUNALUUN N KOHOWLUNOHMPOBAHWIO

Mpu paspaboTke npoekTa (MPOEKTHOW LOKYMEHTaLUW) CUCTEM BEHTUMAUUM UM  KOHOULMOHUPOBAHMS YUCTbIX
nomeLlLleHnIn pellaTca kak oblimve 3agaun ans niobbiX NOMELLEHWA, Tak M cneumanbHble 3agadn Onsi YUCTbIX
NMOMELLIEHUI U YNCTBIX 30H, OnpeaensiemMble BUAOM MOTOKa BO3gyxa (OQHOHAMPaBIIEHHbIA M HEOOHOHANpPaBIEHHbIA) U
BMAOM CUCTEM (OTKPbITbIE, 3aKpbIThIE).

K obwmm 3agayam oTHocATCS:

- pac4yeTbl pacxof0B NPUTOYHOrO, BbITSXKHOIO U yAanseMoro Bo3ayxa Ans Bcex NoMeLLeHNi;

- pacyeT pacxofa Hapy)XHOro BO3ayxa;

- onpegeneHne BO3MOXHOCTM PELIMPKYSLMM BO3ayXa W1, eCriM OHa AONYyCTMMa, pacyeT 40NN PeLMpPKYNALUMOHHOIo
BO34yXxa B MPUTOYHOM BO34yxe (pacyeT pacxoda peumpKyIsiuMoOHHOro Bo3ayxa);

- OLEHKa LienecoobpasHoCTM pekynepaumm Tenna n paspaboTka COOTBETCTBYHOLNX PELLUEHWI;

- onpeaeneHve TpeboBaHW K KOHAULMOHEPAM, BbITSXKHLIM YCTPOMCTBAM U ApYroMy o6opyaoBaHuMio.

O6s3aTenbHbIM pa3genomM NPOeKTHOW AOKYyMEHTauMn sBnsaTca Tabnuua 6anaHcoB Bo3gyxoobmeHa (Tabnuua
B.1) n npuHUMNUaneHas cxema BEHTUNSALMM U KOHOULMOHUPOBaHMA Bo3ayxa (pucyHok B.1).

Tabnvua B.1

Mpumep Tabnuubl 6anaHcoB Bo3gyxoobmeHa
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[JokyMeHT npepoctasneH KoHcynbraHTntoc

[ata coxpaHeHnus: 23.07.2016
Tun Mputok BbiTskka
30HbI KpaTHoc
nomeLleHns (knacc |€HUg, M AABIIeH | e oHa o, M3 o, m3
yncToT ’ usi, MNa 14 | s NN '/q B NN NN ’/q
) nom. | M3y | M3 | cuer nom. | M3y | M3/4 | cuet | M3 | cuet
N em N em em
1 KomHaTa
NepeoneBaHs K/C 15 15 30 3 100 350 | K-1 | 450 7 (100 ]| - - 350 | B-1 | 450
2 MﬁTwesp”a”b“b'” K/C 20 15 15 3 | 100 | 200 | K1 |300| 7 |[100]| - - | 200 | B-1 | 300
3 TexHonorn4eckmm 4 100 1 100
KOPMAOD C 60 30 20 6 100 1000 | K-1 | 1200 > 1100 - - 1000 | B-1 | 1200
4 KomHaTa
NepeoneBaHns C/B 20 45 30 5 100 500 | K-1 | 600 3 (100 ]| - - 500 | B-1 | 600
5 YyacTok HanonHeHust A/B 70 60 30 - - 2100 | K-1 (2100 4 100 - - 2000 | B-1 | 2100
6 YyacTok
NpUroToBNEHNs C 35 45 30 - - 1050 | K-1 (1050 3 | 100|300 | B-2 | 650 | B-1 | 1050
pacTBOpOB
7... |- Kopunop LK | ..100]| o.. 3 21 "-1(1)80 100 | K1 |300| - | - | - | - |300]B-1]300
Bcero:
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[JokyMeHT npepoctasneH KoHcynbraHTntoc
[ata coxpaHeHnus: 23.07.2016

PesepeHbLIn

anexTpoABMraTens
L=1250 M £ Uywo-
BeHtunaTop | rywurens Gunstp F7
2 [ z
-0 of
b q)
Y

Lesmsouty %"?"’i , E H o ”H“ DI, L.m..m” e n

Knana
OrHe3ajepXmea IoLWuiA
HOPMaribHO OTKPLITHIA

B1
KO. (pabouni)
Dunetp Gunerp  Boaayxo- Bextvnsitop Llymo-  dunstp 81
M5 F7  warpesatens I mywwrens  F9 (peseps- Sunetp
PesepBHbiii anekTpoasMraTens HbliA) F7
Mapsrenepeop YenaxHuTens ‘Boagyxorarpesatens 11 K.O.

Boagyxooxnaaurens Kanneynoaurens

Lymornywmrens

Va nom. Ne 2
L =100 MM
Wa now.
L=100
H13 H o3 huneTpa
TR
L= 1000 MM L =2100 MM L=1050 MM L=100 M
Mom. Ne3 Mom. Ned | Mom. NeS g g [om. Ne 6 om. Ne 7
3ona C BoHa C/B 3oHa A/B T BoHa C 3oHa K
20 14 30 1/4 30 /4 a 301/ 310
30Ma 45Ma 60Ma s £\ oma
L=1000m% | L=500m% |L=2000 M L =650 % A ﬁ\ﬁ L =300 M3
Brot , [ Broo, | Bror | Bor o o
Pewerka crenoBas / v \ \AA v M Pelwerka cTeHoBas
B nom. N0 7 B nom. Ne 7 B nom. Ne 1 B nom. Ne 3 B rnom. Ne4 B nom. Ne 3
BLITAXHAA L=100mn B L =100 win B =100 w3 BY L= 100 P B L= 100 WM L =100 Wh 5::"”‘“‘""
o puniTpoM B nom. Ne 2 Perynsitop craTtM4ecKkoro PursTpa
L =100 W JAABNeHVIA G MmyLuvTenem

PucyHok B.1 - lMpumep npuHUMNnanbHOW CXeMbl BEHTUNSALMK
W KOHAMLMOHMPOBaHWSA BO3ayXa

MocnepoBaTenbHOCTL paspa60TKM NPOEKTHbIX peLLIeHI/IIZ no BEHTUNAUUN N KOHOUUMOHNPOBAHUIO NOKa3aHa Ha PUCYHKe B.2.

KoHcynbTaHTI/0C . consultant.r
HafeXXHasa npaBoBas noaAepXXKa
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BelOOp HOpmHLMIE NOCTPOEHMSA
CUCTEME BEHTUJIALUUM M KOHIOMUIMOHMPOBAHMS
(c peuupkynsuvey u 0e3 pPeUUpKyJISLN)

I
\Y

BeiOop umciia CTyleHelr OUIbTpaluuM ¥ TUIOB OUILTPOB.
OnpenejyieHMe MNPMHLMIIA OPpTaHM3aluMM NOTOKOB BO3OyXa B UMCTEIX
IIOMEIEHMAX M UYMCTEIX BOHAaX

\Y \Y
OnHOHANIPABJIEHHEM IIOTOK HeonmHOHANpPARBRJIEHHBM [TOTOK

I

\Y

PacueT KPAaTHOCTM BO3OYyXOOOMeHa
C ydyeToM TpeOOBaHUM:

\Y - KJjlacca UYMCTOTEHI;
— KOHLEHTpaluuy MUKPOOPTAaHM3MOB;
[lsomanbs CcedeHMda II0TOKa, - MMKPOKJMMAaTa, MUCXOonOda
CKOPOCTBb IIOTOKAa 13 TpebOOBaHUNM TEXHOJIOTUMU;

- CaHMTapHBEIX HOPM;

- Iepenana OaBJIeHUS

Y KOMIIEHCALMM yTeueK;
— KOMIIEHCAalUMM BEITSXEK

T
Y v

[IocTpoeHMEe NPUHUMNIMAJBHOM CXEMb BEHTMUIISLUN
M KOHOMUMOHMPOBAHMSA. PacueT BO3IOYyWHOTO OajlaHCa

T
\Y

Bribop oBopynoBaHMsSA, OIpPelesleHMe COoCTaBa CeKUMM KOHIMLMOHEPOB,
TUIIOB KOHIOMLMOHEPOB, XOJIOOMUJIbHBEIX MallMH, [1apOTe€HEPaTOPOB M IIP.

T
\Y

Pa3pa6OTKa IIpoeKTa CHCTEMBEl BO3OYyXOBOILOB

T
v

Pazspaborka TpebOOBaHMM K aBTOMaATM3AUUM YIPaABJIEHMS CUCTEMOM
BEHTUJIAUMM M KOHOUUMOHUPOBAHUSI

PucyHok B.2 - NMocnegoBaTtensHOCTb pa3paboTku
MPOEKTHbIX PELUEHUIA MO BEHTUMSLUN N KOHAULMOHNPOBAHUIO

MpunoxeHue C
(cnpaBo4Hoe)
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PACYET PACXOOA BO3YXA (KPATHOCTWN BO3AYXOOEBEMEHA)
AnA OBECIMNEYEHNA YACTOTbI K BPEMEHW BOCCTAHOBJIEHUA

OCHOBHbIM WCTOYHMKOM 3arpsi3HEHWI B YNCTOM MOMELLEHMM sIBNsSieTCA 4venoBek. Bo MHormx cnydasix
aMmMccUa 3arpsasHeHnn oT 060pyaoBaHNS M KOHCTPYKLMIA Masna no CpaBHEHUIO C BblAENEHNSIMM OT YernoBeka, U et
MOXHO npeHebpeyb.

C.1 PacueTHbI MeTOoq onpeaeneHuns KOHLeHTpaLumm YacTuy,

MeTon no3BonsieT onpeaenvTb KOHLEHTPaLMIO YacTuL, B BO34yXe B 3aBMCMMOCTM OT pasHbiX (hakTopoB.
Mpwn pacyeTe NCNonb3yTCA crieayowme BENNYMHDI;

Ly, - pacxon NPUTOHHOrO BO3ayxa, M3/c;

L, - o6bem Bo3ayxa, NPOHMKAIOLLLEro B NOMELLEHWE 13-3a HErepMeTUYHOCTU (MHUNLTpauus Bosadyxa), M3
/c;

V - 06bemM nometLerust, m;

X - 0ONS PEeUUPKYNSLUOHHOIO BO34yXa;

C - KOHLEHTpaLMs YacTyL, B BO3AyXE MOMELLEHUs, YacTul/m3;

Ch, - KOHLEHTPaLMSA YacTuL, B BO3[yXE B YCTAHOBMBLLEMCS pexume, Yactuu/m?;

Co - KOHLEHTpAaLMS YacTuL, B BO3AYXE B HAYamnbHbIA MOMEHT, YacTuL/m3;

C) - KOHLIEHTpaLIMSA YacTuL, B BO3AyXe, NOCTYNaKoLLEM 3a CHET MHAUNLTPaLMm, YacTuu/m3;

Chap - KOHLIEHTPaLMs HacTuL, B HApPYXXHOM BO3ayXe, yacTuu/m3;

t - Bpewms, c;

Mg - 9O PEKTUBHOCTL (OUNbTPALMM HAPYXKHOTO BO34YXa;

Ty - adhpekTMBHOCTL OUNbTPALIMK PELIMPKYIISLMOHHOTO BO3AYXa;
S - UHTEHCUBHOCTb BblAEMNeHWs YacCTuL, BHYTPU NOMELLLEHUS, YacTuL/cC;
£, - paktop 3(PPHEKTUBHOCTU CUCTEMbI BEHTUNSLUMM, B NPaKTUKE pacyeToB ANS YMCTbIX MOMELLEHUN

npuHUMaeTcs £, = 0.7

H - achheKkTUBHOCTb (PUNbTPOB;
k1, ko - KOHCTaHTbI.
KpaTHOCTb BO3Oyx000OMeHa onpegenseTcs no gopmyre:

-

L
N==.
- (C1)

npl/l‘-II/IHaMI/I noaBneHna 4acTtul B NnoMeLleHnn ABNAarTCA:

MpuunHa Mp1BHOCMMOE HYMCIo YacTuL,
HapYXXHbIN BO3AYX (I=2) < (=) < Ly 2 Cy
PELMPKYNALMOHHBIN BO3AYX xx(l-m) =L, % =xC
WHPMNbTPaLMs Bo3adyxa L, =C
BblAeNeHne YacTuL, BHYTPU NoMeLLeHns S

N3 nomMeLlleHnAa Yactuubl yoandarnTCA BbITAXKHbIM BO3YXOM:
L =(L,+L)x£,%C. C2)

PasHuua MeXxay 4YMcriom 4acTtul, KOTopble yaandarTca U3 noMeweHua U noaeBndrTcA B HEM B TeYeHue
onpeaeneHHoro BpemMeHu, npuBoanT K UISBMEHEeHU0 KOHLUEeHTpaunn 4actul B NOMeELLEHNN.
KOHLI,eHTpaLI,VIﬂ YacTtuy B HACTOM NnoMeLweHnn B MOMEHT BpEMEHU tonpep,enﬂeTc;l no cbopmyne:
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roe ;('1 :va‘[‘r_ * 1+%—x(1—?}p}
J&-: :(I—X)X[:l—?}]_._ap}XII ><c]-:a]:u_i-‘F'-‘Jz(:‘I'

YpaBHeHune (C.3) cocTOMT U3 ABYX YacTen:
- nepemeHHomn Cygy:

."-' H‘| AL
| A ik -
C'.T-_Iz.cﬁ___ ;ng1
L A
M NOCTOSAHHOM Cconst:
s K
C-::r'.st =—t—.
L

T.e. C = Cyar + Ceonst.

lMepemeHHas 4acTb XxapakTepusyeT nepexodHblid Mpouecc, Koraa u4uctoe noMmelleHne aocTturaet
TpebyeMoro knacca YMcToThbl NOCre BHECEHUS 3arpsi3HEHWI UMW Nepexoda U3 3KCNIyaTUPYeEMOro COCTOSIHUS B
OCHalleHHoe. Yem Oonblle KpaTHOCTb BO34yXOOOMeHa, TeM MeHblle AfUTENbHOCTb 3TOr0 MNEepPexogHoro
npotecca, Ha3blIBaeMoro BpeMeHeM BOCCTaHOBIEHUS Tg.

Psgom HopmaTMBHBLIX LOKYMEHTOB 3afaHO, YTO BenuumMHa Tg He JormkHa npeBbiwatb 15 - 20 MuH. 3TO0
O3HaA4aeT, YTO N0 UCTEYEHMM ITOr0 BPEMEHM YMCTOE NoMeLLeHne ByaeT paboTaTb B CTaLMOHAPHOM pexnume, T.e.
BenuunHa Cyar AOMKHA ObITh NPeHebPeXMMO Marnow.

Mpn NpoekTnpoBaHUN MOMNE3HO CTPOUTb rpaduMkM 3aBUCMMOCTM KOHLIEHTpAUUM YacTul OT BPEMEHMU
(pucyHok C.1), KOTOpble HarnsgHO MOKa3biBAOT AUMHAMWKY MEPEXOLHOr0 pexuma v ctabunusaumio paboThbl
YMCTOrO MOMELLIEHUS.

Yucno uactuy B 1 M BO3Ayxa
1010
109L
1082
10’
6
10
s T

10 ~ 8 = § ®= § =
10*

103
102
10
1

0 10 20 30 Bpemsi, MUH

PucyHok C.1 - 3aBUCMMOCTb KOHLIEHTPaLUKN YacTuLy
OT BpeEMEHW Nocne nycka YNCTOro nomeLLeHus

[OnutenbHOCTb nepexogHoro npouecca gaet BeJindnHy Ts.
3HaueHne KOHUEeHTpaunn 4actuul B CTalMOHapHOM peXxunme onpeaendeT Kiacc YACTOro noMeLlleHnA.
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Mpu npoekTMpoBaHuK peluaeTca obpaTHasa 3agava: No 3agaHHOM KOHLEHTpaLum Yyactul, (Knaccy YMCToThl)
onpegensieTcss HEOOXo0AMMBIN 00BLEM NMPUTOYHOrO BO34yXa M KpaTHOCTb BO3ayxoobmeHa (pucyHok C.2).

MexonHbie aaHHbIe

!

WsmeHsiembie napaMeTphb!

/ \

KpaTHocTb OddexTUBHOCTL
BO3Ayx0c00OMeHa dunbTpaumm

!

Pacuer KOHUeHTpauun YacTul B BO3ayXe

!

CooTBeTcTBME KNaccy HUCTOThI

Her fa

il !

Pacuet cuctemsl BEHTURALMN
¥ KOHAULUOHUPOBAHNS

PucyHok C.2 - lNMoagbop kpaTHOCTM BO3oyxoobMeHa B 3aBUCUMOCTM
OT KJlacca YnCToThl M 3hpPEKTUBHOCTM hunbTpaL MM Bo3ayxa

B npaktuyeckon paboTe yaoGHO nonb3oBaTbCA MpOrpamMmoln pacdeTa YUCTOTbl BO3AyXa B UMUCTbIX
nomeLleHusax, paspabotaHHon mpmon "Camfil" (Leseuns) [1].

C.2 YnpoLLUeHHbI METOA OLLEHKM KpaTHOCTM BO3AyX0o06meHa

CamblIi NpocTON NOAXOA K OLieHKe Tpebyemoro pacxona NpUToYHOro Bosayxa 6es3 yyeta uHunetpauum u
apyrmnx anemeHTtoB dpopmynsl (C.3) coctouT B ucnonb3osaHum copmynel (C.4):

_Exﬁll]
L,

roe C - cpeaHsist KOHLUEeHTpaums YacTul B Bosayxe B 1 m3;

E - cymmapHas aM1ccus 4acTul, B YNCTOM nomelleHnn (Hanpumep, 5 x 108 uactuy ¢ pasmepamu >= 0,5
MKM B MUH);

60 - yucno MUHYT B Yace;

L, - pacxoq NpUTOYHOTO BO3ayxa, M3/u.

OueHka KpaTHOCTM BO3dyxooOMeHa Ans YUCTbIX MOMELWEHUW C 3afaHHbIM npefernbHbIM  YPOBHEM
MUKPOGHbIX 3arpsi3HEHWI MOXET ObITb onpeaerieHa creayoLwmm obpasom.

OTnpaBHOM TOYKOM B pacyeTe ABNAEeTCs oLeHKa AMUCCMN MUKPOOPraHNM3MoB OT niogen n obopyaoBaHus.
Ecnu BblgeneHve MUKpoopraHusmMoB o06OpyAoBaHWEM W MNOCTYNMEHWe WX U3BHE Marno, TO 4YKUCno
MWKPOOPraHn3mMoB B 1 M° BO3gyxa NpubnuanTenbHO paBHO:

e n, % K_ %60
g xVxN

c . (C.4)

. (C.5)

roe K - YACNEHHOCTb NepcoHana B NoMeLLeHWM;

V - 06bem nometlerust, m;

N - kpaTHOCTb Bo3ayxoobmeHa, y™;

60 - Yncno MUHYT B Yace;

Ny - umcno KOE/muH, Bblaensaembix yenoeekoM (KOE - konoHneobpasytowme equHulpl);
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£, - pakTop aPHEKTUBHOCTUN CUCTEMbI BEHTUNALMNN, ANS YACTbIX MOMELLEHUI &€, = 0.7,
COOTBETCTBEHHO KPATHOCTb BO3AYX00OMeHa MOXET ObITb MOyyYeHa Kak:

Ve n, % K_=60

T e xVxn, ©9

rae Nyopm - NPEAENbHO A0MYCTUMOE 3HaYeHNE KOHLIEHTpaL MUKPOOPraHN3MOB, KOE/m3.
3Tn MeToabl MOryT UCNONb30BaTLCA AN OPUEHTUPOBOYHOW OLIEHKU KPaTHOCTM BO3ayxoobmeHa. B npoekT
cnefyet 3aknajbiBaTb AaHHblE C JOCTATOYHbLIM 3anacoMm.

BUBJTMOINPADUA
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21 - 25.
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