FOCT P 56638-2015 YucTble nomMelleHns. BeHTUAAUMA N KOHANLMOHMpPOBaHMe Bo3ayxa. Obwune TpeboBaHns CTpaHuua l
lMpumeHseTca c 01.12.2016

FOCT P 56638-2015

HALUMOHANbHbIN CTAHOAPT POCCUNCKOWU ®EOEPALUN

YACTbIE NOMELLEHUSA
BeHTUNAUMA U KOHOULUOHMPOBaHUE BO3ayxa
O6wume TpeboBaHUs
Clean rooms. Ventilation and air conditioning. General requirements

OKC 13.040.01
19.020
OKI163 1000
94 1000
Iata BBegeHuns 2016-12-01

MNMpenucnosue
1 PASBPABOTAH O6wecTBOM C OrpaHnyeHHoln oTeeTcTBeHHOCTbIO "MHBap-npoekT" (OO0 "MHBap-npoekT") npm
yyactum OTKpBLITOrO akumoHepHoro obwectea HayyHo-nccnenoBaTenbCKMid LEHTP KOHTPONS W AWarHOCTWKM
TexHnyeckumx cuctem (AO HALUK O)

2 BHECEH TexHuuyecknm koMuteToM Mo ctaHgapTtusaunm TK 184 "ObecneyeHne NpoMbllWNeHHOR YucToThl"

3 YTBEPXJIOEH W BBEOEH B JOEWNCTBUE Tllpukazom PenepanbHOro areHTCTBa MO TEXHUYECKOMY
perynnposaHuio u Mmetponorum ot 13 okTs6ps 2015 r. N 1558-ct

4 BBEJOEH BINEPBbIE

lpaBuna npumeHenns Hactosiwero crangaprta ycraHosneHsl B TOCT P 1.0-2012 (pasgen 8). UHgpopmauns 06
M3MEHEeHNSX K HacTosuweMy CTaHAapTy nybnnkyeTcs B eXeroAHoM (Mo COCTOSIHUIO Ha 1 SHBaps Tekywero roga)
MHQOpMaUNOHHOM ykasartene "HauwmoHanbHble CTaHAapthl”, a 0QouuNalIbHbIA TEKCT U3MEHEeHWV W orpaBoK - B
EeXEeMeCcsYHOM UHGOPMAaLMOHHOM ykasarene "HauwoHaibHble craHaaptel”. B cnyyae nepecmorpa (3ameHbl) win
OTMEHbI HacTosiero craHagapra COOTBETCTBYytowee yBenomneHvne Oyner onybnnkoBaHo B OnuxXaviweM BbiycKe
eXEeMeCsIYHOro UHQopMaunoHHoro ykasarens "HauwoHanbHble cTaHaaptsl”. CooTsercTsyiowas unHgopMaums,
yBELAOM/IEHNE N TEKCTbI Pa3MeLLaroTCs TakXe B MHGDOPMaLMOHHOM cucteme OBLEro rnoib30BaHus - Ha 0QoULNa/IbHOM
cavite PenepanbHOro areHTCTBa ro TeXHNYECKOMY PerynupoBaHnio u MeTposaorun B cetu VIHTepHer (www.gost.ru)

BBeneHue

Yuctble nNOMELEHNs WUPOKO MPUMEHSAIOTCS B 9NEKTPOHHOW, MPMOBOPOCTPOMTENbHOR, dhapMaueBTUYECKOI,
MULWEBOIA 1 OPYrux OTpacnsx NPOMbIWAEHHOCTU, B MPOU3BOACTBE MEOULMHCKUX U3nenuid, B 60nbHMUax n 1.4. OHM
CTann HeOTbHEMNEMOWA YaCTbIO MHOTMX COBPEMEHHbIX MPOLIECCOB M CPEACTBOM 3awWuThl YenoBeka, Matepuanos u
NPOaYKLMM OT 3arpsi3HEHNA.

K HacTosiwemy BpemeHu peiictByeT komnnekc ctaHpaptoB MICO 14644* (TOCT P NCO 14644), koTtopble
yCTaHaBnmBakT Knaccmcpmaumo YUCTbIX I'IOMGLLI,GHVII7I, TpGﬁOBaHVIFI K MOHUTOPWHTY, MeTodaM VICI'IbITaHVII7I,
NPOEKTMPOBAHMIO, 3KCMAyaTauum n ap.

* IlocTyn K MexayHapoOHbiM M 3apybeXHbiM LOKyMEHTaM, YrNOMSIHYTbIM 30ecb W Janee no TeKCTY, MOXHO
nonyynTb, Nepeias no ccoiike Ha cait hitp:/shop.cntd.ru. - MpumMedaHue narotosmtens 6asbl JaHHbIX.

Pan HopMaTMBHBIX OOKYMEHTOB yCcTaHaBnuBaeT TpebOBaHMS K CUCTEMaM BEHTUNSUUM U KOHOMLMOHUPOBAHWS
obwero HasHayeHus 6e3 yyeta CneuMgUKM YUCTbIX MOMELEHMA. B To Xe Bpems uynicTble nomeweHus TpebytoT
ocoboro noaxona, NOCKONbKY OHU TPEBYIOT UCNONb30BaHNS BEICOKO3(PEKTUBHBIX (OUNbTPOB OYUCTKM Bo3ayxa EPA,
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HEPA un ULPA, BbicOKO/ KpaTHOCTM BO34yx00OMeHa, MoALepXaHus nepenanoB [LaBfeHWs BO3dyxa Mexnay
NnoMeLLeHNsMN 1 np.

91N pakTopbl, @ TakXe POoCT 0OHEMOB CTPOUTENbCTBA YMCThIX MOMELEHWA 0B6ycnoBnnealT HeobxoanMoCTb
pa3paboTky cneumanbHOro cTaHhapTa no CUCTEMAM BEHTUNSALMU U KOHOULMOHMPOBAHNS B YACTbIX NMOMELEHUSIX.

Llenb HacToswero ctaHgapTa - AaTtb obuwue Tpe6OBaHVIFI K cuctemMam BeHTUnNnAUnn n KOHONUMOHMNPOBAHNA YNCTbIX
NnoMelLLeHNA, KOTOpble MO3BONAT 3a4aTtb Tpe6OBaHVI9I K 3TUM CuCTeMaM, pa3pa60TaTb cooTBeTCTBYyOWMe pasaenbl
npoekKkTa, BbINOJIHUTb MOHTAX N UCNbITAHNA YACTbIX NOMELLEHNA 1 3aTEM aKcnnyatnpoesaTtb UX.

1 O6nacTb NpUMeHeHus

HacToswmi CTaHOapT yCTaHaBnmMBaeT Tpe6OBaHVI$| K cucrtemam BeHTUNAUMNM N KOHOWUMOHMPOBAHUA YHUCTbIX
MOMELLEHNN N YACTbIX 30H.

B CTaHOapTe He paccMaTpuBaroTCA Tpe6OBaHI/|9| K cucrtemam BeHTUunaumMm n KoHONUMOHUMPOBAHUA o6u4ero
Ha3Ha4YeHu4 (He CBA3aHHble C YNCTbIMU I'IOMeLI.I,eHVIFIMVI), YCTaHOB/NIEHHbIE CTPOUTENIbHBIMUN N OPYrMMKN CTaHOapTaMuy,
HOpMaMun 1 npasunniamn.

CrtaHpapT He ycTaHaBnMBaeT cneuvanbHole TpeboBaHWs, onpeaensieMble TEXHONOrned npou3BOACTBA
KOHKPETHbIX BMAOB MPOAYKUMM, 0COBEHHOCTSIMU 0OpaleHnsl C OMacHbIMU MatepuanamMmm U 0TXoAaMu (TOKCUYHBbIMK,
PaanoakTMBHLIMK, COAEPXAWMUM NaTOreHHble MUKPOOPraHmsMbl U np.), a Takxe TpeboBaHusMu HesonacHOCTH
TpyZa, Ha KOTOpble PacnpoCTPaHSTCS ApYyrme HOPMaTUBHbIE AOKYMEHTbI.

2 HopmaTtuBHble CCbIIKU
B HaACTOslWeM CTaHOapTe NCNoNb30BaHbl HOPMATUBHbIE CCbINIKX HA cnenyoumne 0OKYyMEeHTbI:

FOCT P EH 13779-2007 BeHTUNSAUMS B HEXMIbIX 3AaHNSX. TEXHNYEeCKne TpeboBaHMs K cucTeMam BEHTUNALUN U
KOHOMLIMOHMPOBAHWSA

FOCT P UCO 14644-4-2002 YumcTble NMOMEWEHNS W CBSA3aHHbIE C HUMMK KOHTpONMpyemble cpenpbl. Yactb 4.
lMpoekTmMpoBaHue, CTPONTENLCTBO M BBOA B SKCMNyaTauumto

FOCT P EH 779-2014 ®unbTpbl ouncTkum Bo3gyxa obwero HasHayeHus. OnpepeneHve TeXHUYeCcKMX
XapakTepucTunk

FOCT P EH 1822-1-2010 BbicokoadhdpekTmBHble ounbTpbl ouncTku sosgyxa EPA, HEPA n ULPA. Yactb 1.
Knaccudpukaums, Metoabl UCNbITaHUA, MapPKUPOBKa.

FOCT P 56190-2014 Yuctble nomeweHns. Metoapl sHeprocbepexeHust
FOCT P 52539-2006 YuctoTa Bo3gyxa B neyebHbix yupexaeHusix. Obwme TpeboBaHus

CIN 60.13330.2012 OTonneHue, BEHTUASALUMS U KOHAULMOHWPOBaHWE BO34yxa. AKTyanusvpoBaHHas pepakums
CHwI1 41-01-2003

MpumeyaHve - MNpy NONb30BaHWM HACTOSIWMM CTAHLAPTOM LenecoobpasHo MpoBEpUTb AEWCTBME CChINOYHBIX
JNOKYMEHTOB B MHZDOPMAaLMOHHOM cucTeme obwero nonb3oBaHus - Ha odprumansHoM cate ®eaepanbHOro areHTcTea
No TEXHWYECKOMY PErynnMpoBaHUIO WU METPonorum B cetu VIHTepHeT uan no eXerogHoMy MHGOPMauUMOHHOMY
ykasatento "HauvoHanbHble ctaHaapTbl”", KOTOPbIA Ony6nMKoBaH Mo COCTOSHMIO HA 1 SiHBaps Tekylwero roga, u no
BbIMyCKaM €XeMeCSa4YHOro MHGOpPMaUMOHHOro ykasatens "HauuwoHanbHble cTaHgapTbl" 3a Tekywuin rog. Ecnwm
3aMeHeH CCbIfIoYHbIi OOKYMEHT, Ha KOTOpblA JaHa HedaTupoBaHHaA CCblka, TO PEKOMeHOyeTCs MCMoJfib30BaTb
JENCTBYIOWYIO BEPCUIO 3TOr0 OOKYMEHTa C YyYeTOM BCEX BHECEHHbIX B LAaHHYI0 BEpPCU nM3MeHeHui. Ecnv 3ameHeH
CCbINIOYHbIA OOKYMEHT, Ha KOTOpbI AaHa JaTtumpoBaHHAasa CCblfika, TO PEeKOMeHOyeTCcs MCrnob30BaTb BEpPCUIO 3TOro
JOKYMEHTa C yKa3aHHbIM Bbllle roAoM yTBepXaeHns (NpuHatus). Ecnm nocne yTeepXxaeHms HacToswero ctaHgapTa
B CCbI/IOYHbIA [OOKYMEHT, Ha KOTOpbIi [OaHa JgaTtupoBaHHaa CccCblfika, BHECEHO W3MeHeHwe, 3aTtparusatollee
MonoXeHne, Ha KOTOPOE faHa CCbiika, TO 3TO MOJMIOXEHWE PEKOMEHAYyEeTCS MNpuMMeHaTb 6e3 yyeTa [HOaHHOro
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n3MeHeHus. Ecnn ccbinoyHbin [OKYMEHT OTMEHeH 6e3 3aMeHbl, TO MONOXEeHWe, B KOTOPOM AaHa CChinka Ha Hero,
PEKOMEHIyeTCs NPUMEHSATb B YacTu, HE 3aTparuBatoleit 3Ty CChinky.

3 TepMuHbl 1 onpepeneHust

B HacToslwem cTaHOapTe MCnoNb30BaHbl CNeaylowme TEPMUHBI C COOTBETCTBYIOLWMMU ONpeneNeHUSIMU:

3.1

yucrtoe nomeeHue: lNoMelleHne, B KOTOPOM KOHTPONUPYETCS KOHLEHTPAUMS B3BELWEHHbBIX B BO3AYXE YacTul,
MOCTPOEHHOE U WCMONb3yeMoe Tak, YTOObl CBECTU K MUHWMYMY MOCTYMNEHUE, BbIOENEHUE U yAepXaHune 4actuy

BHYTPUW MOMELEHWs, 1 No3Bonsiowee, No Mepe HeobXxoOUMOCTUW, KOHTPONMPOBaTb ApYrve napameTpbl, HanpuMep,
Temneparypy, BNaXXHOCTb U JaBNeHMe.

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

3.2

yucrtasa 30Ha: [pocTpaHCTBO, B KOTOPOM KOHTPONMPYETCS KOHLEHTPaUMS B3BELEHHbIX B BO34yXe 4acTul,
MOCTPOEHHOE U WCMONb3yeMOe Tak, YTOObl CBECTU K MUHWMYMY MOCTYMNEHUE, BbIOENEHUE W yAepXaHune Yactuvy
BHYTPW 30HbI, W MNO3BOMSIOWEE, MO Mepe HeobXoOMMOCTW, KOHTPONMPOBATb ApPYyrue napameTpbl, Hanpumep,
TeMmnepaTypy, BNaXHOCTb W AaBNEHME.

anMe‘-IaHI/Ie - Ynctas 30Ha MoxeT OblTb OTKPbITOA UM 3aMKHYTOW U HaxoOUTbCHA Kak BHYTPW, Tak U BHe
YACTOro nomMeleHuns.

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

3.1 COCTOSIHUSI YUCTOr O NOMeLLL,eHUs

3.3.1

nocTpoeHHoe: CocTosiHNE, B KOTOPOM MOHTaX YMCTOro MOMEWEeHUs 3aBeplieH, Bce 06CnyXunBaiolwme CrcTembl
NOAK/OYEHbI, HO OTCYTCTBYET NPON3BOACTBEHHOE 060pYyNOoBaHNe, MaTepuanbl 1 NepcoHarn.

[FTOCT NCO 14644-1-2002, ctaTbs 2.4.1]

3.3.2

OCHaLLeHHoe: CoCTosiHMe, B KOTOPOM 4YMCTOE MOMelleHUe YKOMMIeKToBaHO o0opynoBaHMEM U OelCcTBYeT Mo
COrnaleHnio MeX oy 3aKasynkoM 1 UCMIONHUTENEM, HO NepcoHan oTCyTCTBYeT.

[FTOCT NCO 14644-1-2002, ctaTtbs 2.4.2]

3.3.3

akcnnyatupyemoe: CocTosiHME, B KOTOPOM 4MCTOE MOMelleHne (OYHKLWMOHMPYET YCTaHOBNEHHbIM 06pasoM ¢
YCTaHOB/IEHHOM YACNEHHOCTbIO NepcoHana, paboTaiolero B COOTBETCTBUAM C AOKYMeHTalue.

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

3.4
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O,D,HOHanpaBﬂeHHblﬁ MOTOK BO3AyXa. KOHTpOﬂI/IpyeMbIVI NOTOK BO34yXa C NOCTOSAHHON CKOPOCTbIO N NPUMEPHO
napannefbHbiIM1 MNHUAMU TOKA NO BCEMY MOMepevyHOMY CeYEHUIO YACTON 30HbI.

anMe‘-IaHI/Ie - MoTok BO3[yXa Takoro tmna HenocpeacTBEHHO YHOCUT YacTuLbl N3 YNCTON 30HbI.

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

3.5

HeoHOHanpaB/ieHHbI NOTOK Bo3ayxa: PacnpeneneHve Bo3ayxa, Npy KOTOPOM MOCTYNaoWuii B YUCTYHO 30HY
BO34YyX CMEWVBaeTCs C BHYTPEHHWUM BO34YXOM NMOCPELCTBOM MO4AYM CTPYW MPUTOYHOMO BO3ayXa.

[FOCT P NCO 14644-4-2002, cTaTb4 3.6]

3.6 pekynepaumsi Tenna: NoBTOPHOE UCMONIb30BaHWe Tenna Bo3ayxa, yaansaemMoro n3 nomMeLeHuni (3JJ,aHVI9I).

3.7 peunpkynsuus Bo3pyxa: [loBTopHas nojaya 4acTu BbITSXXHOrO BO3fyxa B MOMeLWeHne (CUctemy
nomeLleHuiA) nocne punbTpaumn.

3.8 BMAObI NOTOKOB BO34yXa B CUCTEME BEHTUNSALUM U KOHANLUOHUPOBaHUS

3.8.1 npuTouyHbin BO3AyX, 7 : Bo3dyx, nopaeaembli B nNOMeleHWe CUCTEMOW BEHTUNAUMW U
KOHOMLUNOHNPOBAHMS.

3.8.2 HapyXHbIn BO3AyX, L . ATMOCHEpHbIi BO34yX, MOCTYNawIWWMA B CUCTEMy BEHTUNAUUKM 1
KOHIAMUMOHMPOBAHNSA ANS nofayn B 06CNyXnBaeMoe NoMELLEHNE.

3.8.3 BbITSIXHOM BO3AYX, 7. : Bo3nyx, BbIXOAAWMIA N3 NOMELLEHUS Yepe3 CUCTEMY NMPUHYOUTENBHON BEHTUNSLIN.
3.8.4 ynansiembin BO3AyX, L,: HacTb BbITSIXHOro BO34yxa, yaansemas B aTMocepy.

3.8.5 peumMpKyNSILMOHHBIA BO3AYX, L,: HacTb BbITSXHOrO BO3AyXa, MOBTOPHO MOCTynalowas B CUCTEMy
BEHTUNALMUM N KOHANLMOHUPOBAHNS.

MpumeyaHre - K peunpkynsiuMoHHOMY BO3L4yXy MOXeT A006aBnsTbCA HapyXHbld Bo3ayX. MNpu peunpkynauum

4YacTb BbITAXHOro Bo3ayxa nocne ounbtpaumm MOXeT BO3BpalaTbCs B TO Xe NnoMelleHne (MeCTHaﬁ peu,leKyn;luvm)
nnmn pacnpenendartbcd no HECKO/IbKMUM NOMeELWEeHNAM.

3.9 uHdpunbTpaumsa Bospyxa, L.: [loctynneHve Bo3dyxa B rOMELEHWE W3BHE W3-3a HEMIOTHOCTEN B
orpax.garoLmx KOHCTPYKLUSX.

3.10 skcchunbTpaumsa Bospyxa, L,: YTeuyka Bo3gyxa 3a npedenbl MOMELWEHUS W3-3a HEnnoTHOCTEN B
orpax.garowmx KOHCTPYKLUSX NOMELLEHNS.

3.1

yTeuka: HenpenycMOTPEHHbI/ MOTOK BO34yXa YEPE3 HEMNOTHOCTM B KOHCTPYKLMN.

[FTOCT P EH 13779-2007, ctaTtbs 5.1]

3.12
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KNlacC YNCTOTbI: YPOBEHb YUCTOThbl NO B3BEWEHHbIM B BO34YXe YacTuLaM, NPUMEHUMbIA K YACTOMY NMOMELLEHWNIO
MNW 4YNCTON 30He, BbipaxeHHbln B TepmuHax "Knacc N NCQO", koTopbii onpenenseTr MakCuManbHO OONYyCTUMbIE
KOHUEHTpaumm (4actuu/m3) ang 3aagaHHbIX AuanasoHoB pa3MepoB YacTul,.

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

3.13

BpeMsi BOCCTaHOBNEHUS: BpeMs CHMXeHUs KoHUeHTpauun yactuu B nomeweHun B 100 pa3 no cpaBHEHMIO C
HayanbHOM, JOcTaToOYHO HOMbLWOW KOHUEHTpaLUMel YyacTu,.

MNpumevarHve - MeTtoamka onpeneneHust BpemeHuW BoccTaHoBneHus npueedeHa B TOCT P NCO 14644-3
(B.12.3).

[FTOCT P 56190-2014, ctaTtbs 3.1]

3.14

KpaTHOCTb Bo3ayxoobmeHa N: OTHoweHne pacxoaa Bosayxa L (M3/4) k o6 bemy nomewenmnst V (m32), N=L/V, 4

[FTOCT P 56190-2014, ctatbsa 3.2]

3.15

pacxon Bo3ayxa L: Konuyectso Bo3ayxa, NoAaBaeMoro B romelieHne B yac, M 3/u.

[FTOCT P 56190-2014, ctatbsa 3.5]

3.16
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3(pPeKTMBHOCTb BEHTUNSAUMM ¢, OPPEKTUBHOCTb BEHTUNAUMN  XapakTepuayeT CBA3b  MexXnay

KOHLEHTpauuei 3arpsisHeHUii B MPUTOYHOM BO3OYXE, BbLITSXKHOM BO3Oyxe W B 30HE [AbiXaHus (BHYTpW
3KCMyaTMpyeMoii 30Hbl). DPAEKTUBHOCTb BEHTUNALMM &, BbIYUCNSETCS NO DOpMyne

_ Crna — Csup (1)

EV - 3
Clps — Csup

rAe Cpyy - KOHLEHTPALMS 3arpsi3HEHNiA B BbITSXHOM BO3IYyXE;
Cpa - KOHLEHTpaLMs 3arpsisHeHNi BHYTPU NOMELLEHNS (B 30He OblXxaHus B Npeaenax akCnayatupyemon 30Hbl);

Ceryp - KOHUEHTPAUMS 3arpsi3HEHWn B NPUTOYHOM BO3AYyXE.

OO PEKTUBHOCTD BEHTUNSALUUN 3aBUCUT OT pacnpeneneHns Bo3ayxa, a TakXxe OT Buaa M MecTa HaxoX.OeHus
MCTOYHUKOB 3arpsisHeHus Bo3gyxa. OHa MoxXeT ObiTb pasHoi ANs pasnMyHblX BWAOB 3arpssHeHuin. Ecnu
MPONCXOAUT MOJSHOE yHaneHne 3arpsidHeHN, TO aPEKTUBHOCTb BEHTUNSLUUM paBHa eauHuue. bonee nonpobHo
noHsATHe "adpdhekTUBHOCTb BeHTUnaumMn" paccmotpeHo B CR 1752.

Mpumeyanve - Ons 0603HAYEHNS OAHHOrO MOHATUS TakXe LWMPOKO WCMONb3yeTcs TEPMUH "adppekTMBHOCTb
yoaneHus aarpsasHeHuin”.

[FTOCT P EH 13779-2007, ctaTtbs 3.4]

4 Tpe6OBaHVI$| K cucremam BeHTUNAUMMN U KOHOANLUNOHNpOBaHNA

4.1 O6Lwme NoNnoxXeHns

CncTeMbl BEHTUAALMN 1 KOHAMLMOHNPOBAHWS BO34yXa B YACTbIX NMOMELLEHNSX BbINOAHAT (Npunoxenns A n B):

- nojavy TpebyemMoro KonM4ecTsa Hapy>XHOro BO34yxa no CaHUTapHbLIM HopMaM A/1s1 AbIXaHWUs YeNOBEKa;

- yoaneHwe BpeHbIX BEWECTB;

- obecneyeHne TpebyeMbix MapamMeTpoB MUKPOKIUMATA;

- nogaep>XXaHue NoN0XUTENBHOr0 UM OTpULATENBHOrO AaB/ieHNs BO34yXa B MOMELWEHNW;

- obecneyeHvie 3a4aHHON YNCTOTBI BO3ayxa (Kiacca YACTOThl).

CneungpuyecknmMm  YHKLMSIMA  YUCTBIX MOMELWEeHWn, OonpenensiownMyn 0COBEHHOCTU MOCTPOEHNSI CUCTEM
BEHTUNALUMM W  KOHOMUMOHMPOBAHUS, sBRsIOTCS obecnedyeHne 3agaHHOW 4YMCTOTbl BO34yxa (Knacca 4UCToro
MOMELLEHUS NN YACTOI 30HbI), NOAAEPXaHe Nepenana AaBneHns Bo3ayxa U 3afaHHOro BpeMeHN BOCCTAHOB/IEHMS
(npn HeobxoamMMocCTHN).

CuncteMbl BEHTUNAUNM U KOHOMLMOHMPOBAHMS YNCTLIX MOMELWEeHWA 4ONXHbI obecrneynBaThb:

- nogayvy TpebyeMoro KonmyecTsa Hapy>XHOro Bo3ayxa rno caHUTapHbLIM HOPMaM;

- yoaneHue BpeaHblX BEIWECTB, BblAENSEMbIX B BO3AYX NMOMEWEHNS (MECTHBIE BbITSIXKN);

- nognep>XaHue nepenagos gaBneHMs Bo3nyxa,

- nogohepXaHue 3afaHHbiX MapaMeTpoB MUKPOKNIMMaTa (TemnepaTtypa W BNAXHOCTb BO3dyxa) M yOoaneHue
n36bITKOB Tenna;

- nogaep>XxaHme 3anaHHoOro Knacca YMcToThl.
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Mpwv NpoekTUpoBaHNM cneayeT oueHUTb TpebyeMbllii pacxol Bo3ayxa (KpaTHOCTb BO3ayxoobMeHa) Ans KaxAoro
13 aTuX pakTopoB. MpoekTHas KpaTHOCTb BO3ayXxoobMeHa ONsi KaXAoro MOMeWeHns BblbupaeTcst No Hauxymwemy
(HambonbweMy) 3HAYEHMIO.

Ecnwn kakoin-nnbo chakTop TpebyeT Bonblueit KpaTHOCTH BO34YX00OMeHa, YeM obecneyeHne YnucToTbl BO3ayxa, To
cnenyet NpUHATb Mepbl, N03BONAOWNE CHU3UTb HeO6XO,D,VIMy}O KpaTHOCTb ONnda 310ro cpaKTopa.

MpuMmeyaHus

1 Ha pucyHke 1 WTPMXOBbIMM NIMHUSIMU MOKa3aHbl KPATHOCTW, MpEBblwalwWwme 3HadeHve Ons obecnevyeHus
unmctoTbl. Ecnm 31O MMeeT MecTo AN MeCTHbIX BbITSXeK (MeCTHbiX OTCOCOB), TO ClefyeT pacCMOTpeTb
LenecoobpasHOCTb MPUMEHEHUsI 3aKPbITbIX CUCTEM WU WUHbIX PEWEeHWA ONs yMeHblleHusi obbema BbITSKHOrO
BO34yXxa.

2 3HauuTenbHble U3bbITKU TENNoThl U Bnarun, Kotopble NnpmeoAaAaT K NpeBblleHNIO pacxona NPpMUTO4YHOro Bo3nyxa
Nno CpaBHEHUID C HeobxoOMMbIM  ANs nopnepXxaHumda 3agaHHOro kKnacca 4ucToTbl, cnepnyeTt yoandTb MeCTHbIMU
cpencrteamu, BCTPOEHHbIMA B oéopynosaHme, a He 3a CHEeT CUCTeMbl BEHTUNAUMN N KOHONUNOHNPOBAHUA.

MMpn NpPoOeKTUPOBaHWW, WUCMALITAHUSX W 3KCAAyaTauum CUCTEM BEHTUNSAUUW M KOHOMLUWOHMPOBaHMS cnegyet
npvHUMaTb Mepbl MO 3koHoMuUM aHeprum no FOCT P 561904%, yunTbiBas BbLICOKMIA pacxol BO3dyXa B YWCTbIX
NoMeLLEeHNSIX.

* BeposiTHO, owwnbka opurnHana. Cnepyet untatb: TOCT P 56190-2014. - lNMpumeyaHne uarotoutens 6asbl
OaHHbIX.

4.2 MMHMManbHbIN pacxon HapyXHOro Bo3ayxa ons AbiXxaHusa niogen

B kaxnmooe nomelleHWe C MOCTOSIHHbIM MpebbiBaHWeM nepcoHana (bonee OBYX 4YacoB) HOOMXKHO MoOOaBaTbCs
[OCTaTOYHOE KOJIMYECTBO HAPY>XHOro BO34yXa, He H1Xe YCTAHOBNEHHOr0 CTPOUTENbHBIMUA U CAHUTaPHBIMA HOPMaMM.

4.3 Y paneHuve BpeaHbIX BeLLECTB
4.3.1 1ns ypnaneHns comepXallMxCs B BO34yXe BPELHbIX BEWECTB MPeLyCcMaTpMBalOTCS MECTHbIE BbITSXKU
(MecTHble 0TCOCbI).

4.3.2 [Ona komneHcauun paboTbl BbITAXHbIX YCTAaHOBOK cneayeT MNpedycMOTpeTb HeobXOauMblii pacxon
MPUTOYHOTO BO3[yXa, KOTOPbLIM OOMXeH OblTb HEe MeHee CyMMapHOro pacxoda BO34yxa OT BCEX BbITSIXKHbIX
yCTaHOBOK, €CnM [OMycKaeTcs WX OAHOBpeMeHHas paboTa, nnbo CymMMmapHOro pacxofa Bosfyxa npu pabote
BbITSIXHbIX YCTAHOBOK C HanBOMbLWMM PAacX040M BO3ayXa.

4.3.3 KpatHocTb BO34yx00b6MeHa, Heobxoanmas ANs KOMMEHCauun BbITSXEK, onpefnensieTcs Kak 4acTtHoe OT
LeNeHns CYMMapHOro pacxoaa BbiTSXHOro Bo3ayxa Ans AaHHOro NoMewWweHns Ha 06 beM NoMeLeHNs.

4.3.4 Y paneHue BO34yXa 13 NoMeLlleHnda O0ONXHO KOMNeHCnpoBaTbCd NOCTynneHnem npuTo4yHOro sosayxa.

4.4 O6ecneyeHMe MUKpoOKIMMaTa
4.4.1 CnenyeT npeaycMoTpeTb PErynvMpoBaHuie TemnepaTypbl U BRaXHOCTW Bo3gyxa (npu HeobxoamMocTu) ¢
y4yeToM n36bITKOB TENIOThbl U Bnarun, KotTopble BblAENATCA TEXHONOTMYECKUM oGopynosaHmeM N nepcoHanom.

4.4.2 TapameTpbl MVKpOKIMMaTa 3a[alTcsl CaHMTapHbIMU HOpMamum K TpPeboBaHMSIMM TEXHONOrMYecKoro
npouecca. MNpu pacyete CUCTEMbI BEHTUNAUMM WU KOHAWLMOHMPOBAHUS BO3Lyxa crnenyeT yyuTbiBatb TpeboBaHus
3KOHOMMM 3Hepruu. He ponyckaeTcs ycTaHaBnMBaTb HEOBOCHOBAHHO XecTkue TpeboBaHusi K npenenam
perynMpoBaHusi TemnepaTtypbl 1 BAaXHOCTU BO3Ayxa BHYTPWU YMACTbIX NOMELWeHWn cBepx TpeboBaHWii HOpMaTUBHbIX
LOKYMEHTOB 1 TEXHO/IOMMYECKOro npowecca.

4.4.3 OTpenbHble TEXHOMOrMYyeckue mnpolecchl (Hanpumep, oTonuTorpadoms B NPOU3BOLCTBE MUKPOCXEM)
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npenbaBNAOT XecTkme TpeboBaHMs K TeMnepaTtype 1 BNaXHOCTV BO34yxa 1 JOMYyCTUMbIM Npeaenam ux N3MeHeHus.
XecTtkne TpeboBaHMS K BEPXHEMY W/WUNN HUXHEMY MNpenenam perynmpoBaHUs napameTpoB MUKPOKIMMata
npenbaBnaloTcs M K paboTe C MOpPOWKaMu M Kancynamu B NPOW3BOACTBE N€KAPCTBEHHbIX CPEACTB, YTO MOMUMO
perynMpoBaHusi Temnepatypbl TpebyeT OCyleHNs Unu yBnaxXHeHns Bo3ayxa.

4.5 ObecneuyeHne Nepenanos AaB/ieHUst BO3ayXxa

4.5.1 MNepenan paBneHMs Mexay pasinyHbiMKA NMOMEWEHNSMUN Bbi3blBAET 3KCPUNbTPAUMIO (YyTEYKY) BO3ayxa K3
MoMeLeHUsl Yyepes lWenu B MPUTBOpax OBEPEei W pasHoro poda HemnnoTHOCTW. BennumHa yteuknm monxHa ObiTb
paccymTaHa Ans Kax.aoro romeleHus u yyteHa B 6anaHce Bo3gyxoobmeHa.

4.5.2 YTeuka Bo3goyxa LOMXHA ObiTb KOMMNEHCMPOBAHA PaBHbIM KONMYECTBOM MPUTOYHOrO Bo3ayxa. B 6anaHce
Bosnyxoo6meHa OONXHA Yy4YuTblBaTbhCA W I/IH(pI/I}'IpraLI,I/Iﬂ BO34yxa, T.e. NOCTynjeHume BO3dyxa W3 COocCenHUX
nomMeweHmn.

KonuuyecTtBo Bo3ayxa L., NPOXOASLWEro Yepes ABEPHYtO Wenb (M3/4), onpeaensietcs no gopmyne

L, = B, x T ex JAP % 3600, ()

roe F, - nnowanp wenm, M 2;
AP - nepenan nasnenus, Ma;

% £=025- KO3 OVUNEHT MECTHOIO CONPOTUB/EHNS OBEPHBIX LENE;

3600 - yncno cekyHO B OQHOM Yace.

4.6 ObecneyeHne 3a4aHHOW YACTOTbI BO3ayXa

4.6.1 OpHoHanpaBneHHbIN NOTOK

TpeboBaHus kK 04HOHANPaBNEHHOMY MOTOKY Bo3ayxa yctaHoBneHsl TOCT P NCO 14644-4.

OpHoHanpaBs/eHHbIi MOTOK BO34yxa CO34aeTcs, Kak Npasunio, B aBTOHOMHbIX 30Hax, paboTaiowmx no npuHUmMny
peuvpkynaumn Bosgyxa. Peumpkynsums Bo3gyxa MOXeT ObiTb OpraHusoBaHa Kak BHYTPW Camoro MoMeLeHUs
(MecTHas peumpKynaums), Tak 1 ¢ NOMOLLbIO BEHTUNALMOHHON YyCTAHOBKM 3a Npeaeniamm nomelueHns.

OCHOBHbIMW NapaMeTpamn 30HbI C OJAHOHAMNPaBIEHHbIM MOTOKOM BO3ayXa SABNSAOTCS:

- HanpaBsneHWe NoToKa (BEPTUKANbHbIA WA FTOPU3OHTANbHbIN);

- CKOPOCTb MOTOKA BO34yXa,;

knacc ynctoTbl (5 MCO B akcnnyatnpyemom coctosHuu, 4 UCO - 1 UCO);
- TUN PUNbTPOB;
- pa3Mepbl 30Hbl;

MpumeyaHne - TexHudeckme peweHus no obecrnedveHuto knacca 5 MCO 3aBUCST OT COCTOSIHMSI YUCTOrO
NMoMeLLEeHNs (YUCTOM 30HbI), AN KOTOPbIX KNAcC YUCTOThI 3aaH:

- B OCHalleHHOM cocTosHum knacc 5 NCO moxet 6biTb obecneyeH HeoOQHOHaNPaBneHHbIM MOTOKOM BO3A4yxa
(npumepom cnyxart 3oHbl B no TOCT P 52249);

- B 3KCNJlyaTUpyeMoM COCTOSIHUM ans obecnedeHns knacca 5 ICO ogHoHanpaBneHHbI NOTOK 06s3aTeneH.
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He ponyckaeTtcs HaxoXxnheHve kakoro-nmbo npeomeTa Mexpgy MCTOYHMKOM Bo3gyxa (GomnbTpoM) u pabouyeri
MOBEPXHOCTbIO BO BPEMsl MCMONb30BaHMSI 30HbI MO HasHayeHwto. OTO crefdyeT MMeTb B BuOy npu Bblbope
HanpaBneHUs MoToka BO3LyXa, PacCTosiHUS Mexay dunbTpamy U paboyelri MOBEPXHOCTbIO U MpW OpraHnsaumm
pabouero mMecTa.

PaccTosiHne Mexay donnbTpamm u paboyei NOBEPXHOCTbIO HE OOMXHO 6bITb HE0BOCHOBAHHO BONbLWNM.

Tam, roe 370 BO3MOXHO, NpeaycMatpuBaloTCs rMbKme 3aHaBecu WM WWTKW, OrpaHuyvBalowme 30HY W
HauyMHalowWmecs OT rpaHnLbl PUNbLTPOB.

BbicoTa npoema oT nona Ao HWXHe KPOMKM 3aHaBecu (WWMTka) AonXHA 6blTb Takow, 4Tobbl CKOPOCTb MOTOKA
BO34yxa B npoeme bbina 6onee 0,2 M/c (TOCT P NCO 14644-4).

MpumeyaHne - 370 TpeboBaHWe He Bcerga BbIMOMHMMO MO YCNOBMSIM MPUMEHEHUs (TEXHOMOrnM) 30Hbl C
OQHOHaMpaBneHHbIM NOTOKOM, HaNpPUMep, onepaumnoHHbIX.

4.6.2 HeogHOHanpaBneHHbIN NOTOK

Knacc unctoTbl 0becneymBaeTcs 3a cyeT:

- MHOFOCTYNEHYATON PUNbTPaLMM BO3OYXa;

- Bblbopa (pnbTPOB COOTBETCTBYIOWMX Knaccos (Tabnuua 1);

- KpaTHOCTK BO34yxoobMeHa.

KpaTHocTb Bo3ayxoobMeHa 3agaeT pacxoq Bo3ayxa Afs YMCTbIX nomeweHmnin knaccos 6 MCO - 9 UCO un knacca
5 NCO (ocHauweHHOe cocTosiHMe). CylwecTByeT ABa noaxoda K OMNpemdeneHut0 KpaTHOCTM BO3oyxoobmeHa nns
obecneyeHmns YACTOTbI:

- NPYMEHEHNEe PEKOMEHAALIMIA, CTAHLAPTOB U NPaBn;

- pacyeTHbIn MeTon.

MeTofbl pacyeTa KpaTHOCTU BO3ayxooBMeHa (pacxona Bo3pyxa) Ansi obecrneyeHnst 3aaaHHOM YNCTOTbI BO3AyXa
npviBeaeHbl B npunoxexHun C.

4.6.3 Bbi6op chunbTPOB OYMCTKM BO3AyXa
Jna yncTeix NomelueHnid npegycMaTpreaeTca MHOrocTyneHyaras punbTpaums so3gyxa.

PekoMeHayemble knaccbl couNbTPOB A5 Pa3/IMyHbIX KNAcCOB YWCTOTbI M CTyMeHein counbTpaumm nokasaHbl B
Tabnuue 1.

Lna yBenuueHns cpoka cnyx6bl PUNbTPOB TOHKOW O4YUCTKKU (knacc F), 3awmTbl OT HacekoMbiX W B APYrux
CNyyasix pekoMeHayeTCs ycTaHaBnMBaTh Ha BXOAE KOHAMLMOHepa onnbTpbl knaccos M5 nnn M6.

MocneaHwin (OVHWWHGIA) OUNLTP yCTaHaBNMBAETCS, Kak MPaBuio, B MOTONKe (CTeHe), obpasytoweM KOHTYp
yucToro nomelleHus. Ons obnacteit npuMeHeHusl, TPebyoWwmnx KOHTPONS MMKPOBUONOrnYeckol YACTOThl BO3ayxa
(NPOM3BOACTBO NIEKAPCTBEHHbIX CPELCTB, nevyebHble YyupeXIeHusi, KOHTPO/bHble nabopatopum W Op.), 3TO
TpeboBaHve sBnsieTCs 0693aTENbHbIM.

Mpu ycTtaHoBKE YUHULWHBLIX OUIbTPOB HA BXOJE KaMmMepbl CTATUYECKOro AAaBNIEHMS, BbIXOAE KOHOMLMOHepa U
OpYyrmx MecTax BO3OyXOBOL A0 KOHTypa YMCTOrO MOMELEHWS UNW Kamepa CTaTUYeckoro AaBneHus OONXHbl ObiTb
BbINONHEHbI 3 MaTepuarna, He BblAENSIOWEro YacTuL, HanpuMep, HepXXaBetowei cTanu.

NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



FOCT P 56638-2015 YucTble nomMelleHns. BeHTUAAUMA N KOHANLMOHMpPOBaHMe Bo3ayxa. Obwune TpeboBaHns CTtpaHunua 10
lMpumeHseTca c 01.12.2016

Tabnuua 1 - PekoMeHayeMble Knacchl ounbTPOB A PA3/IMYHbBIX K/TACCOB YNCTOThI U CTYNEHen onnbTpauum

Knacc ynctoTbl Buna notoka Bo3gyxa* Knaccbl onnbTpoBs
4 CO O (F7+F9)+U15**
5 VICO (skcnnyaTupyemoe COCTosHME) 0] (F7+F9)+H14**
5 MICO (ocHalleHHOoe COCTOoSHME) OwnH F7+F9+H14
6 NICO H F7+F9+H13
7 NCO H F7+F9+E12
8 ICO H F7+F9+E11

* H - HeogHoOHanpaeneHHbI NOTok Bo3ayxa; O - ogHOHaNpasBNeHHbIA NOTOK BO34yXa.

** Yuetble 30HbI knaccos 4 MICO n 5 NCO moryT BbIMONHATLCS B BUAE aBTOHOMHbIX YCTAHOBOK C (OUHULLHbLIMUA
gounbTpamm U15 n H14 cooTBeTCTBEHHO.

Mpumeuanmne - Ynctble 30HbI knaccoB 1 CO - 3 ICO ycTaHaBnmBaloTCS, Kak NPaBuio, B YUCTBIX NMOMELLEHNSX 1
BO34YyX B HUX NonagaeT Yepe3 ounbTpbl, BCTPOEHHbIE B 060pyAoBaHue n Ynctyto 3oHy (U16 ana 3 UCO, U17 gns 1
NCO n 2 NCO).

4.7 I'IpuHu,unuaanaa cxeMa BeHTunsgumm n KOHONUNOHNPOoBaHUA

MpuHUMNManbHas cxema BEHTUAALUNA N KOHOUUMOHUPOBaHNS BO34yXa (NpunoxeHune B) Bknoyaer:

- CXemMaTuyHoe NpeacTaBneHne NoMeLWeHni C HAHECEHUEM OCHOBHbIX BO34YXOBOAOB B OA4HY NNHUIO;

- CXeMbl KOHAMLIMOHEPOB Y BbITSAXHbIX YCTAHOBOK C yKasdaHueM noAsoaMMbIX CPef U UX OCHOBHbIX NapamMeTpos;
- TeMneparypy 1 BNaXHOCTb C yKa3aHNEM NOMELLEHNS, N0 KOTOPOMY OHU PErynmpytoTcs;

- 3HaYeHMsa pacxonoB Bo3ayxa (Hapy>XHblA, MPUTOYHBINA, BbITSXHON, yoansembii, PeUnpKynsaUnOHHbIN), a Takxe
pacxonoB BO3ayxa 3a CHeT UMHPUNbTPaLUN 1 akcdunbTpauuu,

- KNaccbl YNCTOTbI NMOMELLEHWIA;

- Nepenagpl AaBNEHUS;

- (OMNbTPbI OYMCTKU BO3IyXa C yKa3aHUEeM TUMOB;

- KnanaHbl perynmposaHnsa naBneHnsa n npoTneonoXapHble, yCTaHaBNMBaemble B BO34yX0BO4aX;
- Opyryio Heobxoaumyto MHbopMaLmio.

B npvHumMnuancHol cxeMe pacxonbl BO3ayXxa NOMXHbI COOTBETCTBOBATb Tabnvue 6anaHcoB BO34yx00bMeHa.

4.8 banaHc Bo3ayxoobmeHa

Insa kaxporo nomelleHusi OonxeH 6biTb obecrieyeH HanaHCc BO3oyxooOMeHa, T.e. PaBEHCTBO MPUTOYHOIO
BO34yxa (C y4eToM UHUAbTpaLUMK) 1 BO3ayxa, yaansemMoro 13 nomeweHns (MectHas n obweobMeHHas BbITSXKaA,
aKcohunbTpauma Boaayxa). PeaynbtaTtbl pacyeToB oOpMASOT B Buae Tabnuubl M HAHOCAT Ha MPUHUMUMNMAMNBHYIO
CXEeMy BEHTUNSLUUN U KOHOULMOHMPOBAHMS Bo3ayxa (Mpunoxexue B).

YkasaHHble Bbilwe TUMbl MOTOKOB BO3[yXa cneayeT onpenensiTb ONs KaXA0ro NoMelweHnsl U cucteMol B LenoM. Ha
OCHOBE 3TOro paccunTbiBaeTcs banaHc Bo3aoyxoobMeHa, pesynbTaTbl KOTOPOro OPOPMASIOTCSA B BUAe Tabnuupbl 1

NC «TexakcnepT: 6 nokoneHne» NHTpaHeT



FOCT P 56638-2015 YucTble nomMelleHns. BeHTUAAUMA N KOHANLMOHMpPOBaHMe Bo3ayxa. Obwune TpeboBaHns CTtpaHunua 11
lMpumeHseTca c 01.12.2016

HaHOCATCA HA NPUHUMNNANBbHYO CXeMY BEHTUNALUNN N KOHONUMOHMPOBAHNA BO3OyXa (I'IpI/IJ'IO)KeHVIe A).

PerynupoBaHue 6anaHca BO34yxooOMeHa OCYWECTBNSETCA C MOMOWbIO KnanaHoB (PerynsiTopoB MoToka
BO3[yXa), yCTaHaBNNBAEMbIX HA MPUTOKE WU BbITSIXKE.

4.9 Pacuert pacxonoB BOo3ayxXa B YACTbIX NOMeELL,eHUsAX

4.9.1 PacueT pacxoaa HapyXHoOro sosayxa
Pacxon Hapy>XHOro Bo3ayxa paccyntbiBaeTCst U3 HE06X0AMMOCTHU:
- BbIMO/THEHNA CAHUTAPHO-TUTMEHNYECKNX HOPM;

- KOMMNeHcauun yaansemoro Bo3ayxa (kak 13 oTAe/bHbIX NOMELEHNUI 3a cHeT paboThbl BbITSXHbIX YCTAaHOBOK, Tak
1 yoansieMoro Yepes cucTeMy KOHAULMOHNPOBAHWS);

- KOMMeHcauunn ytedek n3-3a pa3HoCcTh naBneHns B YACTbIX NOMELWEeHNAX n Opr>K3IOLIJ,6I7I cpene.
Pacxon HApPYy>XHOro Bosayxa nns BCEN CUCTEMbl BEHTUNALUMN paBeH CyMMe pacxonoB BO3AyXa ONnd KaXnagoro

nomeweHuns. Pacxon BO34yxXa ONnga oTAoeNbHOro noMeleHnsa paBeH cymme 06bemMoB BO34yXa, yoansaemMoro MeCtHbiMn
BbITAXHbIM/ YCTAHOBKaMN 1 NOTEPb N3-3a yTe4ek.

4.9.2 PacyeT NpMTOYHOro Bo3ayxa ajisi Kax,aoro noMeLeHusi
[MpWTOYHBIV BO34YX BbINOMHAET Creayowme doyHKUNK:
- obecrnieueHne TpebyeMoro knacca YMcToThl;
- obecneyeHne TpeboBaHUii Mo MUKPOBNONOTrMYECKON YUCTOTE BO3yXa TaM, rae OHV NpeabsBnsioTCs;
- nojavy Tpebyemoro Konn4yecTsa Hapy>XHOro BO3ayxa;
-'yaaneHune N30bITKOB TEMAOTbl U BAAru n nogoepXxaHue Tpe6yeMb|x napaMeTpoB MUKpoOKMMaTa B NOMELWEHNN;
- KOMMeHcauuio yTe4yek Bo3ayxa n3-3a nepenanos naBneHus.
Mpw onpeaeneHun pacxona NPUTOYHOrO BO3ayxa (KpaTHOCTM BO3ayxoobMeHa) cnenyeT yyecTb:

- BpPEMsS BOCCTaHOBJ/IEHMS Kjacca YMCTOTbl TMOC/Ne BHECEHWs 3arpsisHEHUii B 4YWCTOe MoMeleHue (ecnu
Tpebyetcs);

- napameTpbl MUKpoknumaTta (Temnepatypy W OTHOCUTESNIbHYIO BI@aXHOCTb BO34yXa, CKOPOCTb ABUXEHUS
BO34yXxa);

- TpebyeMblii pacxon Hapy>XHOro BO3ayxa Mo CaHUTapPHO-TUTMEHNYECKM HOPMaM;
- yoaneHve BpedHbIX BewecTs, 06pasyowWwmnxcs B Xo4e TEXHONOMMYEeCKOoro npoLecca;

- TpebyeMyio CKOPOCTb BO3AYWHOrO NMoToKa B 30HaX C OJHOHANPaBEHHbIM MOTOKOM BO3ayxa (B Clyyae, eCiiv oH
pewaeTcs 3a CYeT CUCTEMbI BEHTUNSLMM, & HE NMPU MOMOLM aBTOHOMHBIX YCTaHOBOK).

S TpeéoBava OONMXHbI BbIMONMHATLCA ANA KaXO0ro YNCctoro nomMeleHuns.

5 OCHOBHbIE TUMblI CUCTEM BEHTUNSAILUA N KOHOULUMNOHUPpOBaHUA
5.1 Peanuaaums Tpe6OBaHVIVI K CuctemMam BeHTUnaumm n KOHONUMOHMNpoBaHNA MOXeT 6bITb BbINONHEHA pa3HbiMKn
cpeacTBaMy UCXOLS U3 HA3HAYEHUSI YNCTOrO NMOMELLEHUS U YCNOBUA SKOHOMUN SHEPTUN.
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5.2 B 4nCTbIX NOMELWEHUSX MOTYT NPUMEHATHLCS CReayowme TUMnbl CUCTEM BEHTUASLUN U KOHAMLMOHNPOBAHMWS:
- NIPSIMOTOYHAS;

- MPSIMOTOYHAs C pekyrnepaumen Tenna;

- C peunpkynaumen Bo3ayxa;

- OBYXYpPOBHeBas;

- C NOKaNbHbLIMU 30HaAMMW.

Vcxonos w3 KOHKPETHbIX yCJ'IOBI/II7I, MOryT npUMEeHATbCA W Jpyrme CUCteMmbl C Yy4eToM KanutalbHbIX W
aKcnnyaTtaunMoHHbIX 3aTpar.

JlokanbHble YCTAHOBKM OYMCTKU BO34yXa MOTYT pa3MeLaTbCs Kak B CaMOM NMOMELLEHUN, TaK 1 3a ero npeaenamm.
B cocTtae nokanbHOM yCTaHOBKW, Kak npaswuno, eBxoosat BeHtmnsatop, HEPA (EPA wnan ULPA) dunbTpbl. [pu
HeobXx0AMMOCTUN NpenycMaTpUBaOTCS OUbTPbI ANS yAANEeHNS 3anaxoB U XUMUYecKme OnbTpbl.

Haunbonee pacnpocTpaHeHHble CXeMbl BEHTUNALNN N KOHOULUMNOHNPOBaHUA npmuBeneHbl B MPUNOXEHNN A.

6 I'IpoeKTMpOBaHue Cuctem BeHTuNsAUMn nu KOHAULMOHUpOoBaHUA

6.1 UcxopHble paHHble

3agaHune Ha NPoekTMpoBaHWe M 3adaHve, BbloaBaeMoe pas3paboTuMKOM TEXHONOrMYeckoro pasgena npoekTa,
OONXHblI cogepXxXaTb OCHOBHble WCXOOHble nOaHHble ONA pa3pa60TK|/| npoekta CuctemMmbl BeHTUnAUUn «"
KOH,JJ,I/ILI,I/IOHI/IpOBaHI/IFI Bosuyxa YUCTbIX I'IOMGLLI,GHI/II7IZ

a) nnaHbl U paspeasbl NOMELLEHNA U 30aHUSA C HAHECEHNEM NOKaNbHbIX YACTbIX 30H;

6) akcnnukauus nomeweHuin ¢ ykasaHumem knaccoB unctotel (TOCT NCO 14644-1) unu tunos 30H (TOCT P
52249, npunoxexwve 1);

B) Kateropum noMeLeHnin No B3PbIBONOXAapOONacHOCTH;

r) BblAeNEeHne BPeOHbIX BEIWECTB;

Il) BbloeneHne tTenna v Bnarv ot 06opynoBaHuUs;

€) YUCNEHHOCTb NepcoHana;

X) XapakTepucTuka KknMmarta panoHa CTpouTeNbCTBa;

VI) Ha3Ha4YeHne YNCTblX I'IOMGUJ,eHVIVI W/ VNN YUCTbIX 30H, ncxons n3 Toro, 4To Tpe6yeTc;| 3almuaTtb:
- npouecc,

- YefioBeKa 1 OKpYyXaroLyo cpely OT npouecca,

- N TO, U Opyroe.

JlaHHbIE O HA3HAYEHMM YAUCTOrO MOMELEHNS HeobxoOMMbl Ons I'IpaBVIJ'IbHOI7I opraHunsaunn nepenanos naBneHUsA
(I'IOJ'IO)KI/ITeJ'IbHOQ, OTpVILI,aTeHbHOG) N HanpaBneHns oBUXeHns BO34YLWHbIX MOTOKOB.

6.2 Jranbl NpoeKTUpOBaHUS
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6.2.1 NMpuHUUNUanbHble peLleHus

MprHUMNManbHble peweHns (KoHUenuus npoekTa, MNpeanpoekTHas OOoKyMeHTauus) paspabaTbiBaioTcs B
CNOXHbIX Cy4asix, B YaCTHOCTML:

- ecnn npegycmotpeHa paspa60TKa NPUHUUNWANbHbIX TEXHONOrMYeCcknX peweHuin oo pa3pa60TK|/| NPOEKTHOM
OOKYyMeHTauunun;

- KOrga CTpykTypa CMCTEMbl He oyeBuaHa 1 TpebyeTtcs paspaboTka pasnnyHbiX BApMaHTOB, HaNpuUMep, OLeHKa
LenecoobpasHOCTM NPUMEHEHNS OTKPbITbIX UK 3aKPbIThIX (M30NNPYIOWUX) TEXHONOTUIA;

- Korga Tpyao3aTtpaThl Ha pa3paboTky NPOeKTHOW OOKYMeHTauun Benuku (6onbwmne n/mnm cnoxHole 06bekTbl) 1

BO3MOXHbl 3KOHOMUA BpeMeHW N cpencts nyTtem BblAeNneHusa atana pa3pa6on<v| npuHUmMnmnanbHbIX peLuean7| n
cornacosaHus nx ¢ 3aka34ymMkom.

6.2.2 NpoekTHas poKkyMeHTauusa (ctagus )
B cocTaB mokyMeHTauun BXOOAT NOSICHUTENbHAS 3anucka 1 rpadonyeckne Matepuansi.
MosicHMTenbHas 3anucka BKoYaeT B cebsi:
- UICXOOHble OaHHbIE;
- aHHble 06 MCTOYHMKAX N HOCUTENSX TeMNIOCHabXeHns, X0NoaoCHabXeHns, napa;
- OMMcaHne CUCTEM OTOM/EHUS;

- onMcaHue CUCTEM BEHTUNALUMN N KOHOWUMOHMPOBAHUSA C yKa3aHUeM TUMOB (PUbTPOB, nepenanos OaBEHUS,
n3ondaumm Bo030yxoBonoB U OPYrmnx xapaktepucTtuk;

- JaHHble 0 pacxofax aNeKTPo3Heprun, Tenna, Xonona u napa B 3MHUIA U NETHUA Nepuoabi;
- JaHHble 0 pe3epBMPOBaHNM 060PY0BAHUS;

- 060CHOBaHMe KpaTHOCTEN BO3AyX00OMeHa;

- i-d ouarpammbl TeMnepaTypbl U BNarocoAepXaHus Bo3ayxa;

- orMcaHne CUCTEM ObiIMOYAaNeHUs;

- TpeboBaHUs K aBTOMaTU3aLUMM BEHTUNAUMN U KOHIONLVOHUPOBAHNS;

- OnMcaHue BO3aYLWHO-TEMNNOBbIX 3aBeC (MPU He0bX0aAMMOCTN);

- MEeponpuATKS Mo TexHKe 6e30MacHOCTM 1 oXpaHe Tpyaa;

- MeponpuATUS Mo 3HeprocbepeXxeHmio;

- Apyrve matepuansl.

padpuuyeckne matepuansl BKIOYaOT B cebsi:

- NIPUHUMNnanbHble CXeMbl N XapakKTepucTnuky CUCTeM BEHTUNALNN N KOHONUNOHNPOBAHUA;
- NIpUHUMNnanbHble CXeMbl N XapakKTepUCTukKy CUCTEM OTONNIEHNA,

- NIPpUHUMNnanbHble CXeMbl N XapakKTepUCTuKy CUCTEM XOJ'IO,D,OCHa6)KeHV|9|;

- NIPUHUMNnanbHble CXeMbl N XapakKTepUCcTukKy ObiMOyaoaneHuns;
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- TabnNuLbl MECTHbBIX BbITSXEK (MECTHbBIX OTCOCOB);

- NNaHbl NOMELLEHWIA C yKa3aHUEM NePENANOB LaBMEHNS /U NEPETOKOB BO3YXa;
- crneumnduKaums 0CHOBHOro 060pyA0BaHNSA BEHTUAALUM U KOHONLIMOHNPOBAHWS;

- Apyrve matepuvarnsl.

MocnenoBaTenbHOCTb Pas3paboTky MPOEKTHBIX PEWeHWin MO0 BEHTUASALMU U KOHOULMOHMPOBAHMIO nokasaHa B
npunoxeHum B.

6.2.3 Pabouasi nOKyMeHTauus

B cocTaB paboueii 4OKyMEHTaLUMN BXOOAT:

- oOWme JaHHble;

- NIpUHUMNnnanbHble CXeMbl BEHTUNALNNA N KOHOUUNOHNPOBaHUA;

- MnaHbl TMOMEWEeHNAn C HaHeceHWeM BO3IYyXOBOMOB, K/amnaHoB, 30HTOB, KaHalbHblX (OUIbTPOB W OPYroro
060pyn0BaHWsI; yKas3blBalOTCA CEYEHNS BO3AYXOBOLOB;

- nnaHbl BEHTUNAUMOHHBIX KaMep C HaHeceHneM KOHOUUWMOHEPOB, BbITAXHbIX YCTAaHOBOK W Opyroro
060pyn0oBaHUS;

- NNaHbl KPOBAW (NPU HEOOXOANMOCTH);

- aKCOHOMETPUYECKME CXEMBI ANt BCEX MPUTOYHBIX M BbITSIXHbBIX CUCTEM;
- CXeMbl ObIMOyAaneHus;

- cneundukauum obopynoBaHns;

- Apyrue matepuvansl UCXons U3 ocobeHHocTen o6bekTa.

JlaHHbIN nepevyeHb NJOKYMEHTOB B NMPOEKTE HE ABNAETCA ncYepnbiBaoWmM.

7 TpeboBaHusl K MaTepuanam BO340yXOBOLOB
BOSJJ,yXOBO,D,bI 3a npenenamn 4UCTbIX NMOMELWEHNA O0NXHbI ObiTb BbINONHEHbl U3 KOppO3VIOHHO-CTOI7IKI/IX n He
oTCcnamBarowmxcsa martepuanos. Cambim pacnpocTpaHeHHbIM MaTepunanoMm nOns BO34YyXOBOOOB sBNAeTCA CTalb

ropsa4ero UMHKoBaHus. TonwunHa UMHKOBOIO NOKPbITUA O0NIXHA COCTAaBNATb HE MEHee 40 MKM.

MaTepuan BbITSXHbIX BO3LYXOBOAOB A0NMXEH ObiTb CTOWKMM K BO3LEACTBMIO arpPecCUBHbIX BELWECTB,
coaep>Xawmxcs B BbITSIXXHOM BO3Ayxe (Mpv UX HanM4um).

MpunoxeHune A
(cnpaBoyHOE)

CxeMbl BEHTUNSALUN U KOHAMLMOHUPOBaHUS BO3ayxa
A.1 MpsamoTouHasa cuctema

npOCTeVIUJeVI CXEeMOM BEHTUNALUK U KOHONUMOHNPOBAHNA BO3OyXa ABNAETCA NMPpAMOTOYHasA Ccuctema, Koroa B
nomeueHune nogaetca 100% Hapy>xHoro sBo3gyxa (pncyHok A.1).

OTa cuctemMa HEesKOHOMMUYHA, NOCKONbKY BeCb MNOCTynalwowmuii B MNoMeleHne BO34yX MNPOXOAMT BeECb LMKN
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MOArOTOBKM - OT NapameTpoB HapyXHOro Bo3gyxa 0O Tpebyembix napameTpoB BO3Ayxa YMCTOro nomeuweHuns. Ons
3TOI CUCTEMbI XapakTEPHbI BLICOKME NoKasaTen 3HePro3atpar v CHUXEHHbIA CPOK CnyX6bl ornbTPOB.

Ly I Ly
—_— KonguuuoHep

. _
™ an 'LI'I; i L".l'-l

Yucrele noMeLleHna

L

1
Lg, Le, L, i Lg, 'T

Ly=Iy =TIy =L +TAL,

roe Ly=31; ;
i- HOMep nomMmeleHnA.

PucyHok A.1 - TlpAMOTOYHAs cuctema BEHTUNALUU U KOHOULUNOHNPOBAHUS
A.2 CucteMmbl ¢ pekynepaumen Tenna

B onpeneneHHo CTeNeHn ynyywmnTb nokasaTenmn aTo CUCTEMbI NMO3BONSIET pekyrnepauns Tenna (PUcyHok A.2).

II'H LH
— KoHauuwoHep - -
'L)"
——— - L

T
Ly, Ly, Ly, I Lﬂk-l

YucThle noMeLleHHA

L LI,EJI L, L,

By By

Li=Lp=YIy=%I, =¥L, +1,

roe Ly=2> 1 ;
i - HOMep nomeleHmns.

PucyHok A.2 - MNMpsiIMOTOYHAS CUCTEMA BEHTUNALMMN 1 KOHAMLMOHMPOBAHNS C pekyrnepauunein Tenna

MpPsAMOTOYHBIE CUCTEMbl BBULOY WX HESKOHOMWYHOCTU MPUMEHSIOTCS TOMbKO TaM, rhe OHW HeobXoAuMbl W rae
He#onmycTMMa  peuupkynsiuMs  Bosgyxa (pabota € BpeOHbIMM  BEWECTBaMW, OMACHBIMM  MATOreHHbIMM

MUKPOOPraHmamMamu v np.).
A.3 Cuctema c peumpkynsiumen Bosgyxa

Tam, rge 370 BO3MOXHO, NPUMEHAIOTCSA CUCTEMbI C PeuMpKynaumen, 4yto Nno3BonseT CHU3UTb aHepro3atparbl B
HECKOMNbKO pas no CpaBHEHWIO C NPSMOTOYHbIMU CUCTEMaMK (PUCYHOK A.3).
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TL!ﬁ
T L
Py

L
— * o
KonguuwoHep

L

Ly, Ly, Lp, Ly,

YucTole noMeLeHrs
L 1
¥2 I
L, Le __ff';_i_ Le,

Li=Lo+L=YI,,

|

by=Ly+ Ly =Ly —ly+ by =Ly =Ly = 2dan,

L=ty

roe Ly =215 ;
LBQ=ZLBME-,

Lew; - PACXO[, BO3AYyXa MECTHO BTAXHOM YCTAHOBKM 3 -0 MOMELEHNS;

Ls, - pacxopn Bo3ayxa, N0LABAEMOro B KOHAMLMOHEP U3 /-FO NOMELEHMS.

PucyHok A.3 - OaHoypoBHEBas cMcTeMa BEHTUASALMM U KOHAULMNOHNPOBAHUS C PeLmnpKy nsumnen
A.4 lByxypoBHeBas cuctema

B yCnoBusx XONOAHOW 3UMbl UK XKapkoro neta, a Takxe npu OGCJ’IY)KVIBaHI/IVI YNCTbIX NOMELLEHNA HECKOIbKMMU
KOHOMUMOHEpaMh NMpUMEHAEeTCa OBYXypOBHEBAsA CUCTEMa. B Hei Hapy)KHbII7I BO34YyX FOTOBUTCA OO onpenefieHHbIX
napamMeTpoB B OTAOE/IbHOM (LleHTpaﬂbHOM) KOoHOMUnoHepe, a 3aTteM nogaetTcsa B peunpkyniaumoHHble KOHOULMNOHEpPDbI

(pucyHok A.4).

KGH;:MKLEIMGHE;)

—
-

—

* PeunprynauroHHLIA
KoHOWUMoHep K3

* PeunprynaunoHHLIR
KOHOWUMOHeD K2

\

\

]

—

PucyHok A.4 - [1ByxypoBHEBas cucteMa BEHTUNALUN U KOHAULMOHMPOBAHMWS
A.5 MecTHas peunpKkynsauus Bo3ayxa

Jna co3paHma nokanbHbIX 30H C MOBBIWEHHOW YUCTOTOW, B TOM 4YUCNEe 30H C Oo[4HOHaAnpaBNneHHbIM MOTOKOM

(OI'IepaLI,VIOHHbIe n opyrune Kputunyeckue 30Hbl) MCNoNb3ytoTCA CpVIJ'IprOBeHTVIJ'IﬂLI,VIOHHbIe mooynun  unun
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peumnpKy naUmnOHHbIEe yCTaHoBKM (prcyHoK A.5).

Lﬂ LI'I
4>| KoHauuwoHep
J I PUNLTPOBEHTUARLMOHHEIA MOOYNE

I MNK peurpryNALMOHHLEIA KOHAWLKWOHED

PI/ICYHOK A.5 - Cuctema BEHTUNALNM 1 KOHOWLMOHNPOBAHNSA C MECTHON peunpkynsaumer sosgyxa

MpunoxeHue B
(cnpaBoyHoOE)

MocnepoBaTenbHOCTb pa3paboTKU NPOEKTHbIX PeLleHU Mo BeHTUNALUN U KOHANULMOHUPOBAHUIO
Mpn paspaboTke npoekTa (MPOEKTHOW AOKYMEHTaUUW) CUCTEM BEHTUNSLUM U KOHOMLMOHUPOBAHWUS YUCTbIX
MOMeLLeHNA pelalTcs Kak obwue 3amaun Ans nobbix MOMEWeHWi, Tak W crneumanbHble 3ajayn Ans YWCTbIX
NOMELEHUA N YACTBIX 30H, onpedensieMble BUAOM NOTOKA BO3AyXa (0AHOHANPaBNEHHbIA U HEOAHOHaNPaBNEHHbIN) 1
BMIOM CUCTEM (OTKPbITbIE, 3aKPbITbIE).
K obwum 3apayam oTHOCATCS:
- pacyeTbl pacxo4oB NPUTOYHOrO, BBITSXXHOIO U yAanseMoro Bo3ayxa 415 BCEX MOMELEHWI;

- pacyeT pacxoja Hapy>XHOro BO3ayxa;

- onpeneneHne BO3MOXHOCTU PEUMPKYNsiuMM  BO3hyXxa W, €CnAM OHa [HOMycTuMa, pacyeT  [onw
PEeUVPKY NALMOHHOrO BO3yXa B MPUTOYHOM BO34yXe (pacyeT pacxoaa peunpKynsaumMoHHOro Bo3ayxa);

- oLleHKa LenecoobpasHoCTy pekynepauum Tenna n paspaboTka COOTBETCTBYIOWNX PELLEHNIA;
- onpeneneHne TpeboBaHNil K KOHAULIMOHEPAM, BbITSXHbIM YCTPOACTBAM 1 ApyroMy 060pyaoBaHuUIO.

Obs3aTeNbHbIM pasfenoM NPOEKTHOM AOKYMeHTauuu sensitotcs Tabnuua 6anaHcos Bo3ayxoobmeHa (Tabnuua
B.1) n npvHUMNManbHas cxema BEHTUNSALUUN U KOHAULMOHMPOBaHWS Bo3ayxa (pucyHok B.1).

MocnenoBaTenbHOCTE Pa3pPaboTKy MPOEKTHBIX PELEHWA MO BEHTUNSAUMM U KOHAULMOHMPOBAHWIO NMokasaHa Ha
pucyHke B.2.

Tabnuua B.1 - Mpumep Tabnuubl 6anaHcoB BO3ayxoobMeHa
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N HavmeHoBaHvme | Tun |O6bem| Mepe- | Kpart- MpuTok BbiTsxka
nom. rnomMelleHns 30HbI | Nome- | nag HOCTb
no |weHwus,| nas- BO3-
GMP M3 neHus, | mpyxo-
(knacc Ma [obmeHa,
yuc- 1/4
TOTbI)
WHdpwmnb- | MpuHyau- | Beero, | Okccounb- | MectHas | Obwe- | Bcero,
Tpauusa | TenbHbIA | M3/y | Tpaums obMeHHast | M3/y
3 [m3/4|m3/4y| NN B | M3 | M3 | NN [m3/qy[ NN
oM. cuc- nom.| sy | sy |cwC- cuc-
N TeM N TeM TeM
1 |KomHata K/C 15 15 30 3 100 | 350 | K-1| 450 7 (100 ]| - - [ 350 | B-1| 450
nepeoneBaHus
2 |MartepuanbHbiii K/C 20 15 15 3 | 100 | 200 | K-1| 300 7 100 | - - | 200 |B-1]| 300
w03
3 | TexHonornyeckuia C 60 30 20 4 100 (1000| K-1 | 1200 1 100 | - - |1000| B-1| 1200
Kopumop
6 100 2 | 100
4 |KomHata C/B 20 45 30 5 100 | 500 | K-1| 600 3 [100] - - | 500 | B-1| 600
nepeoneBaHns
5 [YuacTok A/B 70 60 30 - - 12100| K-1] 2100 4 [100| - - |2000| B-1| 2100
HanonHeHuns
6 |YuyacTtok C 35 45 30 - - 1050( K-1 | 1050 3 | 100 |300(B-2| 650 | B-1| 1050
NpuUroToBneHns
7... |...Kopuoop ..K | ..100 | O.. 3 1 ]..100( 100 [ K-1 | 300 - - - - | 300 |B-1| 300
2.1 100
Bcero
PeszpaHEIA Knanan
ANSKT POABKHIaTe N OrHE 3848 PHVES HOLWA
L=1250 Mah ‘ﬁ‘ (Ll ynro- HOPMansHo OTHPEITEIA
% BentunaTtop | mywwrene dunstp F7
4 E T, 3
<l=l@ @’"L—SDOUMM
! 4 d
Y =
L= 1550 wH :l \ | ElE j “I| L = 5300 w3 L =300 w4
=5 L=3750m%| = A0 B
j = E E H j ’ K.0.[M] (paGoumia)
duneTp DuneTp Boanyxo- Bentunatop Wymo-  dunerp B
M5 F7  HarpeeaTens I mywurens  F9 (peseps- dunsTp
[z I Pesepadbiil anexkTpogBUraTens HEIA) F7
YBRMAMHATENE Boagyxorarpesatens |1 KO
MaporeHepaTtop O
Boagyxooxnagurens KanneynoeuTens
Ly marmylwmTens

Boagyxo-

FIECI'IPEH ENUTENE
¢ hunsTpom W3 nom, Ne 2
L= 100 m¥fi]
M3 nom. Ne 3 W3 nom. MNe 3 Wa mom, Me 1
L=100 ﬂ‘;i L= L=100 w° pacnpejenvrens
B H13 i bez dunsTpa
L =350 w3l L=2100 vy L = 1050 M3 L =100 w3
Mom. MNe 1 Mom. Ne § Mom. N6 Mom. Ne 7
3ona KIC 3owa AB 3oma C 3omHa K
30 14 30 1M 3oHa A 30 14 31
15 Ma 80 Ma 45na £\ ona
L =350 w4 L =1000 w3y - L = 2000 w4 L=650 W' A 7 fg L =300 M
,E:G‘i , g::m , E‘.:m, , E‘;Gﬁ. , E‘.:m, E:G‘i,“am"h D‘E
' Ty ¥ ¥ \J
PelusTka cTeéHO BAR B nom. M 7 B nom. MNs 7 B mom, Mo 1 B nom. Ne 3 B nom, Mo 4 B nom. Mo 3 PelweTka cTeHoEaA
BbITANHARA L=100wm® B [ =100 B [ = 100 3 B2 =100 WP B [ = 100 MM L= 100 w3 BEITHMHAsA
¢ domnerpom Bes dvneTpa
B nom. Ne 2 Perynsatop craTv4eckoro
L= 100 MM AABNEHWA & MYLWUTENEM
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P|/|cyH0|< B.1- I'Ipvlmep NPUHUUNWANbLHOMW CXEMbl BEHTUNAUUM U KOHONUVNOHMPOBaHNS BO34yxa

BIBOp NPHUHUKNEG NOCTROEHWA
CHCTEMBl BEHTHNALKWA W KOHOWUWOHADOBAHKMA
(¢ peuvprynauren 1 Bes peurprynaLua)

!

Buibop 4ncna ctyneHed punsTpauyMu M TANoB hunsTpos.
OnpeneneHie NPUHLMNE OPraHu3aUUMy NOTOKOE BO3AYXA B YWCTHIX
NoMELWLEHAAX W YACTLIX 30HAX

! !

OaHoHanpaBneHHLIA HeoaHoHanpaeneHHkIR
NoTOK NOTOK

PacueT kpaTHOCTH BoaayxoobMeHa
C y4eToM TpeGoBaHni:
- KNacca YACTOTE;
- KOHUEHTPALMK MUKPOOPraHUaMoB;
Mnowaas cedeHnn noToka, -MWKPOKIMMATE, MCXOOR
CHOPOCTE NOTOKA 13 TpefoBaHnil TEXHONOMMK;

- CAHWTAPHBIX HOPM;
- nepenaga aaBneHuA

W KOMNEHCALMK YTEHEK;
= KOMNEHCALMK BRITAXMEK

!

MacTpoeHue NPUHLMNKANEHOR CXEMBl BEHTUNRALMA
W KOHAMUMOHWPOBaHWA, Pacyer roanywHoro Ganayca

!

Beibop oBopyaoBaHwA, ONpeqeneHve CoCTaBa CeRuyMi KOHOMUWOHEROB,
THNOB KOHOWLMOHEPOB, XONOLWNEHEIX MALLWH, NAPOTEHEpATOPOE U Np.

¥

Pa3spaborka npoekTa CUCTEME BO3AYX0BCA0R

1

PazpaBotka TpeGoBaHWA K SBTOMATHIALWK YNPERNEHMA CHCTEMON
BEHTUMALMK W KOHOWULUWOHWDOBAHWA

PucyHok B.2 - MNMocnepoBaTenbHOCTb pa3paboTky MPOEKTHBIX PELLEeHWA MO BEHTUASLMN 1 KOHAULMOHNPOBAHUIO

Mpunoxexune C
(cnpaBoyHoe)

Pacuet pacxona Bo3ayxa (KpaTHOCTM BO34oyX0o6MeHa) ons o6ecrneyeHnsi YUCTOTbl U BpeMeHU
BOCCTaHOB/IEHMS

OCHOBHbBIM UCTOYHWKOM 3arpPsS3HEHUA B YACTOM MOMELWEHUN SBASETCS 4enoBek. Bo MHOrMx cnyyasix ammccust
3arpsisHeHuii o1 06opyAOBaHNS M KOHCTPYKLUWIA Mana no CPaBHEHWIO C BblOENEeHVUSMU OT YEeNOoBeKa, U et MOXHO

npeHebpeusb.
C.1 PacueTHbI MeTO4 onpeneneHnsi KOHLLeHTpaLuum 4yacTu,

MeTon nossonsiet onpenenuTb KOHUEHTpauuio 4acTul, B BO3OyxXe B 3aBMCUMMOCTU OT pasHbliX 0akTOpOB. I'Ipm
pacyeTe Ncnonb3yoTCA cnenyowme BeNNYnNHbI:

I,.- pacxoq NpuTO4YHOro BO3ayxa, M 3/c;

I.- 06bem Bo3ayxa, MPOHMKAIOLWEro B NOMELEHNEe N3-3a HErepMeTUYHOCTM (MHCPMbTPaLMS BO3ayxa), M 3/C;

V- 06beM nomelleHns, M3 ;
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X - 4ONA peunpKkynsumoHHOro so3ayxa;

C - KOHLEHTpauus 4acTtumy, B BO34yXe NOMELWEHNS, YacTuL/M 3 ;

(", - KOHLIeHTpaums 4acTul, B BO3yXe B YCTAHOBUBLIEMCS PEXUME, YacTUL/M 3 ;

;- KOHUEHTpaums 4acTuvL B BO3A4yXe B Ha4YalbHblA MOMEHT, YacTuu/M 3 ;

([ - KOHLieHTpaumsa 4actuu, B Bo3ayxe, NocTynarolem 3a cyeT MHPUIbTpauum, Yactuu/m 3 ;
Ciap - KOHLEHTPALMS YaCTWL, B HAPYXHOM BO3AYXe, HaCcTULY/M 3

t - Bpems, c;

T sap - 9P PEKTUBHOCTD PUNLTPALINN HAPYXHOIO BO3AYXa;

T~ 9PPEKTUBHOCTb PUNbTPALINN PELIMPKY NSALIMOHHOrO BO3YyXa,;

S - NHTEHCMBHOCTb BblAENEHMS YacTuL, BHYTPWU NoMeLLeHu4 yacTtumu/c;

g,- 0aKTop 3PPEKTUBHOCTU CUCTEMbBI BEHTUNSALIUN, B NPaKTUKE pacyeToB A5 YUCTbIX MOMELLEeHUI NpuHMMaeTca
g,=07;

H - atp ek TNBHOCTb PUNBTPOB;
ks k3 - KOHCTAHThI.

KpaTHocTb Bo3ayxoobMeHa onpenensieTcs no goopmyne:

w=ln (C.1)
¥
MprynHaMy NOSIBNEHNS YaCcTuWL B NMOMELLEHNN SBNSIOTCS:
MpununHa [MpMBHOCKMMOE YNCNO YacTuLL
Hapy>XHblA BO31yX (1= x)=(1 —'ﬂmp)x Ly % Cap
PeUVPKY NALMOHHbIA BO34YX xx(1- np)x Loxg, xC
VHPUNbTPaUNs Bo3ayxa L=
BblAENEeHVEe YacTuL BHYTPY NOMELLEHUS S
M3 nomeweHns YacTuupl yoansoTCs BbITSXHbLIM BO3LYXOM:
Ly={Ig+L)x=g,=C. (C.2)

PasHuua mMexagy 4mcnoMm 4actul, KOTOopble yoandroTca U3 MNOMelWeHunsa n nosaBndarTCcaA B HEM B TedeHue
onpeneneHHoro spemMeHun, npnesoanT K UISAMEHEHUIO KOHUEHTpauun 4actul B nNomMeleHnn.

KoHUeHTpaumsi 4acTuL, B YUCTOM MOMELEHNN B MOMEHT BPEMEHW t ONPeLensieTcsi no oopMyne:

ke
= Cu—i_k_z e ¥ +£+k_2, (CS)
kR hoR

roe klzsvxf.nx[l-i-%—x(l—ﬂp)}

ey = (1= 2)% (1= g )% Lo X Co + L C
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YpaBHeHue (C.3) cocTouT 13 OByX YacTei:

- NepeMeHHon = :

- W NOCTOAHHOM Ty

T.8. U=y — Choonst -

MepeMeHHas 4acTb XapakTepuayeT NepexodHblii NPOLEecc, Korja 4YMcToe MnoMelleHne Aocturaet Tpebyemoro
Knacca 4YMCTOTbl MOCe BHECEHWUS 3arpssHeHnin Unm nepexona us aKCniyaTupyemMoro COCTOSIHAS B OCHalleHHoe. YeM
Oonblie KpaTHOCTb BO34yX00OMeHa, TeM MeHblle ONMTENbHOCTb 3TOro MepexodHoro npolecca, HasbiBaeMoro
BPEMEHEeM BOCCTaHOBNEHNS T, .

“Yucno vactvu B 1 m BO3aYXa
1010
103

108
107
10° '
10° -
10*
10°
10°
10

1

0 10 20 30 Bpema, MuH
PI/IcyHOK C.1 - 3aBucumocTb KOHUEeHTpaunn 4acTtul, oT BpeMeHn nocne nycka 4YncTtoro noMelweHums

Panom HopMaTMBHbIX JOKYMEHTOB 3a[aHO, YTO BeMYMHa 7, He JonXHa npesbiwatb 15-20 MAH. 3TO 03Havaer,
4TO MO UCTEYEHMMN 3TOr0 BPEMEHUN YMCTOE MoMelleHne byneTt paboTaTb B CTALMOHAPHOM peXxume, T.e. BeNnYnHa <,
LonxHa 6biTb NPeHebpexXMo Manow.

Mpu NpoekTMpoBaHUM MONE3HO CTPOUTb rPACPUKK 3aBUCMMOCTU KOHLEHTPALMM YacTuL, OT BPEMEHU (PUCYHOK
C.1), KoTopble HarnsgHO NOKAa3biBAlOT AWHAMUKY MEPexofHOro pexuma u ctabunmsaumio paboTbl YUCTOrO
NoMeLLEHUS.

JnutenbHOCTb NEPEXoAHOro npoLlecca AaeT BENNYUHY T, .

3HaveHne KOHUEeHTpaunn 4acTtul, B CTaUuMOHapPHOM peXunme onpenendeTt Knacc YACTOro noMeleHums.

Mpy npoekTvpoBaHuKM pewaeTcs obpaTHas 3apaya: Mo 3afaHHOM KOHUEHTpauuu 4Yactuy (Knaccy 4YMcToThbl)
onpenensieTcs HeobxoAMMbIN 06 beM MPUTOYHOrO BO3yXa M KPATHOCTb BO34yx00b6MeHa (pucyHok C.2).
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WMexoaHeie JaHHBIS

!

WameHRembe napamerpkl

/ \

KpaTHocTe AphekTUBHOCTE
BoagyxoobmeHa hrnbTRaYMKU

!

PacuyeT KOHUBHTPaLMK YacTul, B BO3OyXE

!

CooTeeTCcTEME KNaccy YACTOTE

Het Oa

'

Pacqet cucTeMsl BEHTUMALMK
H KOHOMUWOHWPpOBaHKWA

PucyHok C.2 - MNonbop kpaTtHOCTM BO34yX00OMeHa B 3aBUCMMOCTHM OT KNlacca YUCTOThI 1 30 DEKTUBHOCTU
bunbTpauum sospyxa

B npakTuyeckoi paboTe ynobHO Nob30BaTbCS MPOrpPamMMol pacyeta YMCTOTbl BO3OyXa B YACTbIX MOMELLEHUSIX,
paspaboTaHHoit coupmoii "Camfil" (Leseuns) [1].

C.2 YnpolleHHbIA METOL, OLLeHKM KPaTHOCTU BO3ayXoobMeHa

Camblin npocToli noaxon K oueHke Tpebyemoro pacxofa MpMTOYHOrO Bo3ayxa 6e3 ydeta UHWAbTpaUMU U
apyrux anemeHToB cpopmynbl (C.3) cocTomT B ucnonb3osaHum cpopmynsbl (C.4):

_ Ex60

C H
LI[

(C.4)

roe C - cpenHsisl KOHLEHTpaumMs YacTul B BO34yXe B 1 M 3;
E - cyMmapHas aMUCCUS YacTuL, B YACTOM MoMelleHun (Hanpumep, 5x10 6 yacTuu, ¢ paamepamm = 0,5 MKM B MUH);

60 - YnCno MUHYT B Yace;

I.- pacxop NpuTO4YHOro BO3ayxa, M 3/u.

OueHka KpaTHOCTM BO34yxX00OMeHa ONS YMCTbIX MOMELWEHWA C 3aAaHHbIM NpefesbHbIM YPOBHEM MUKPOOHbIX
3arpsisHeHUid MoxeT bblTb onpedeneHa cnenywwym o6pasom.

OTnpaBHOI TOYKOM B pacyeTe SBNSETCS OLEeHKa 3MUCCUMU MUKPOOPraHM3MoB OT ntoaer n obopynosaHus. Ecnu
BblAENEHNE MUKPOOPraHM3MoB 060pyAOBaHMEM U NOCTYMIEHNE UX U3BHE Mano, TO YACIO MUKPOOPraHW3MoB B 1 M3

BO34yxa NpubnmManTenbHoO paBHoO:

?2=?23><Kn><60

B, WP x N (C.5)

roe i, - YACNEeHHOCTb NepcoHana B NOMELEeHUM;
V - 06beM NoMeLeHns, M3 ;

N - kpaTHOCTb BO3yx006MeHa, 4 -1 ;
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60 - YnCno MUHYT B Hace;
#, - Yncno KOE/muH, Bolaensiembix YenoeekoM (KOE - konoHvneobpasytowme eamHnLbl);
£,- pakTop 3P PEKTUBHOCTN CUCTEMbBI BEHTUNSUMMW, ONS YUCTbIX MOMEWEHNA £, = 0.7 .

Co0TBETCTBEHHO KPATHOCTb BO3a4yX006MeHa MoXeT BblTb MOMyYeHa Kak:

my ¥ K B0

Ey KV X gy

V= , (C.6)

L€ Pypy - NPEAENBHO AOMYCTUMOE 3HAaYeHNe KOHLUEeHTpaumn Mrkpoopraiuamos, KOE/m .

9T metoabl MOTyT MCnonb3oBatbCA AONA OpVIGHTVIpOBOHHOVI OLEHKN KpaTHOCTW Bos,uyxoo6meHa. B NnpoeKT
cnepyert 3aknanbiBaTtb AaHHble C 4OCTATOYHbIM 3anacomM.
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