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FOCT P 56638-2015

HALIMOHAJIbHBIU CTAHOAPT POCCUUCKOWN ®EOQEPALIUA

UYUNCTbIE NOMELLUEHUA
BeHTUNAUMA N KOHOMLIMOHMPOBaHWE Bo3ayXa
O6wume TpeboOBaHUS
Clean rooms. Ventilation and air conditioning. General requirements

OKC 13.040.01
19.020
OKIM 63 1000
94 1000
[ata BBegerns 2016-12-01

MpeaucnoBue
1 PABPABOTAH OO6LLecTBOM C OrpaHU4eHHON OTBETCTBEHHOCTLIO "MHBap-npoekt" (OO0 "MHBap-npoekT") npu yyactum
OTKpbITOro akLMoHepHoro obliecTBa Hay4Ho-UccneaoBaTeNnbCKUi LIEHTP KOHTPOMS U AUarHOCTMKN TexHudeckmx cuctem (AO

HVLIKE)

2 BHECEH TexHn4eckumM KOMUTETOM No cTaHaapTusaumm TK 184 "ObecneyeHne NpoMbILLITEHHON YNCTOTbI"

3 YTBEPXOEH VW BBEJEH B OENCTBUE MMpukasom denepanbHOro areHTCTBA MO TEXHUHECKOMY PeryMpoBaHUIO U
meTponorum ot 13 okTa6psa 2015 r. N 1558-c1

4 BBEEH BINEPBbIE

lNpasuna npumeHeHusi Hacmosiwe2o cmaHOapma ycmaHoereHbl 6 TOCT P 1.0-2012 (pasden 8). UHgbopmauyus o6
USMEHEHUSIX K HacmosiweMmy cmaHdoapmy nybrnukyemcsi 8 exe200HOM (o cocmosiHuto Ha 1 siHeapsi meKyuwe2o 200a)
UHghopMmayUoHHOM ykazamere "HayuoHanbHble cmaHOapmbl”, a oguyuanbHbIl meKcm USMEHeHUU U riorpasok - 8
EXKEeMECSYHOM UHGbOpMaUUOHHOM yKasamerne "HauuoHarnbHble cmaHOapmbi”. B crniyvae rniepecMmompa (3aMeHbl) uniu
omMmeHbI Hacmosile20 cmaHOGapma coomeemcmeyrouiee yeedomrieHue bydem orybriukoeaHo 6 brukalem 8birlycKe
EXKEeMECSHYHO20 UHGOPMaUUOHHO20 yKasamernsa "HayuoHanbHble cmaHOapmbl”. Coomeemcmeyrowas UuHgopMauus,
ysedoMIieHUe U MEKCMbI PasMEeLaromest makxe 8 UHGhopMauUOHHOU cucmeme obLye20 rnosib308aHust - Ha ogbuyuaribHOM
catime ®edeparibHO20 a2eHmcmea o MexXHU4YEeCKoOMYy pe2yriupo8aHuo U Memposioguu 8 cemu ViHmepHem (www.gost.ru)

BBepeHue

UncTble NMOMELLEHUsT LLUMPOKO MPUMEHSIIOTCS B 3MEKTPOHHOW, NMpubOpOCTPOUTENBHON, (hapMaLleBTUYECKOW, MULLIEBON U
OPYryX oTpacnsx NPOMbILLNEHHOCTYW, B MPOM3BOACTBE MEAMLUHCKUX n3aenui, B 6onbHuuax u 1.4. OHW cTanm HeoTbeMnemon
YaCTbH MHOIMMX COBPEMEHHbIX MPOLLECCOB U CpeCcTBOM 3alUUThl YeroBeka, MaTepmanos 1 NPOAYKUNA OT 3arpsa3HeHNI.

K HacTosiwemMy BpemeHun gencteyer komnneke ctaHgaptoB NCO 14644 (TOCT P UCO 14644), koTopble yCTaHaBnmBaloT
KnaccuuKaLmilo YUCTbIX MOMeLLLeHUI, TPeboBaHNS K MOHUTOPUHIY, METOAAM MCMbITaHWIA, NPOEKTUPOBAHMIO, 3KCNyaTauum 1

ap.

* [locTyn K MexayHapoaHbIM M 3apybeHbIM LOKYMEHTaM, YNOMSHYTbIM 30€eCb M Aarnee no TEKCTY, MOXHO NOny4uTb,
nepenas no ccoinke Ha cant hitp://shop.cntd.ru. - MNpyMeyaHne nsrotoBuTens 6asbl AaHHbIX.

Psn HopMaTMBHBIX JOKYMEHTOB YCTaHaBMvMBaeT TpeboBaHWA K CUCTEMaM BEHTUMALUM U KOHAWLMOHMPOBaHUS 06LLero
Ha3HaveHus1 6e3 y4dera crneunduKku YUCTbIX NMOMeELLEeHNA. B To e Bpemsi uncTble nomelleHust TpebytoT ocoboro noaxoaa,
MOCKOSbKY OHW TpebyloT UCNOMb30BaHUS BbICOKOAI(AEKTMBHLIX unbTPoB ouncTkn Bo3gyxa EPA, HEPA n ULPA, Bbicokoi
KpaTHOCTW BO34yX000MeHa, NoAAepKaHus NepenagoB OaBMEHMS BO3AyXa MeXay MOMELLEHUSMU U Mp.

oTn CbaKTOpr, a Takke poCcT obbemoB cTpoutTenbCcTBa YNCTbIX NoMeLLEHNN 06yCJ'IOBJ'II/IBaIOT HeO6XO£I,I/IMOCTb pa3pa60TK|/|
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cneunanbHOro ctaHgapTta no cmctemam BeHTUnAUumMmM n KOHAMLMOHMPOBAHUA B YNCTbIX NOMELLEHUAX.

Lleﬂb HacToduwero craHaaprta - AaTb obLme TpeGOBaHVIH K cuctemam BeHTUNAUMM 1N KOHAUUMOHMPOBaAHUA YUCTbIX
NMOMELLEHWNIA, KOTOpPble MO3BONAT 3adaTb TpGGOBaHI/IFl K 3TUM CUCTEMaM, pa3p360TaTb COOTBETCTBYHOLWWE pa3fernbl NPoeKTa,
BbIMOSTHUTb MOHTaX N UCMbITAHWUSA YNCThIX MOMELLEHUA U 3aTEM IKCIMyaTupoBaTh UX.

1 O6bnactb NnpUMeHeHuUs1

HacTtosawun CTaHOapT yCTaHaBlinBaeT Tpe6OBaHI/I9| K Cuctemam BeHTuUnAauum n KoHanunoHMpoBaHMA YNCTbIX NMOMELLEHNN 1~
YUCTbIX 30H.

B CTaHAapTe He paccMaTpuBaloTCA Tpe6OBaHVIF| K cuctemMam BeHTUnAaunm n KOHanLMoHMpoBaHUA o6LLero HasHa4YeHus (He
CBA3aHHble C YNCTbIMU I'IOMeLIJ,eHVIFlMI/I), YCTaHOBJ1€HHbIE CTPOUTENbHbIMAU N OPYTMMU CTaH4apTamMy, HopMamM U npaBunamMmn.

CTaHgapT He ycTaHaBnvBaeT crieyuanbHble TpeboBaHus, onpedensieMble TEXHOMOren NPoOM3BOACTBA KOHKPETHBLIX BUOOB
NPOAYKUMM, OCOBEHHOCTSIMM oObpalleHnss C onacHbiMM MaTepuanamMu U oTxogamy  (TOKCUYHBIMKM, PafMoaKTUBHBIMM,
cofepxallMMi MaToreHHble MMKPOOpraHMsMbl M np.), a Tawke TpeGoBaHMaAMM Ge3onacHOCTM Tpyda, Ha KoTopble
pacnpocTpaHsaTCs ApyrMe HOPMaTHBHbIE JOKYMEHTHI.

2 HopmaTuBHbIE CCbINKU
B HacTodLleM CTaHgapTe UCNoJ1b30BaHbl HOPMaTUBHbIE CCbINTKU Ha crneayouwne JOKYMEHTbI:

FOCT P EH 13779-2007 BeHTvnsuus B HeXunbiX 3OaHusX. TexHudeckue TpeboBaHWsi K cUCTeMaM BEHTUNSUMM Y
KOHOULIMOHNPOBaHNS

FTOCT P MCO 14644-4-2002 YncTble MNOMELEHUSS M CBA3aHHbIE C HUMW KOHTpoOnupyemble cpedbl. Yactb 4.
MpoekTpoBaHKe, CTPOMTENLCTBO M BBOA B SKCMyaTauuo

FOCT P EH 779-2014 ®unbTpbl 04NCTKM BO3ayXa obLuero HazHadeHusi. OnpefeneHne TeEXHUYECKNX XapakTepucTmK

FOCT P EH 1822-1-2010 BebicokoadpdpekTmBHble ¢unbTpel odncTkn Bo3gyxa EPA, HEPA wn ULPA. Yactb 1.
Knaccudmkaumns, metogbl UCNbITaHW, MapKupoBKa.

FOCT P 56190-2014 YucTble nomelleHns. MeTogbl aHeprocbepexeHus
FOCT P 52539-2006 YncToTa Bo3gyxa B nevebHbix yupexaeHusx. Obwme TpeboBaHus

CI 60.13330.2012 OtonneHne, BEHTUNALNA U KOHOULMOHMPOBAHME BO3dyxa. AKTyanuaupoBaHHas pegakums CHull 41-
01-2003

Mpumedanue - MNpu NOoNb30BaHUM HAaCTOSLLMM CTaH4APTOM LienecoobpasHo NPOBEPUTL AENCTBME CCbINTOYHbIX LOKYMEHTOB
B UMHOPMALIMOHHON cucTeMe 0bLLero nonb3oBaHusi - Ha odmumnanbHOM cante PenepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynumpoBaHMi0 M METPOSIOrMM B CETU VIHTEPHET MNM MO €XerogHomy WHGOPMaUMOHHOMY YKasaTtento "HauwnoHanbHble
cTaHaapThl”, KOTOpbIA OMyOnukoBaH MO COCTOSHUIO Ha 1 sHBapsl TeKyllero roga, M MO BbINyCKAM EXEMECSYHOro
WMHGOPMAaLMOHHOrO yKasaTtens "HauuoHanbHble cTaHgapThl" 3a Tekywwuii rog. Ecnv 3amMeHeH CCbITOYHbIA OOKYMEHT, Ha
KOTOpbIA AaHa HedaTUpOBaHHAs CCbifka, TO PEKOMEHOYETCS UCMOoNb3oBaTh AEWCTBYIOLLYI0 BEPCUIO 3TOr0 AOKYMEHTa C
YYETOM BCEX BHECEHHbLIX B [aHHY0 BEPCUO M3MEHEeHWA. Ecnm 3aMeHeH CCbINIOYHbIA [OKYMEHT, Ha KOTOpbIA AdaHa
OaTuUpOBaHHasi CCbINKa, TO PEKOMEHYETCS MCMOMb30BaTbh BEPCUIO 3TOMO AOKYMEHTA C yKa3aHHbIM BbILLE FOA0M YTBEPXKOEHUSI
(NpuHsTKA). Ecnu nocne yTBepXOeHUS HACTOSALEro ctaHgapTa B CCbIIOYMHbIN AOKYMEHT, Ha KOTOPbIA faHa gaTupoBaHHas
CCbIfka, BHECEHO U3MEHEeHMWe, 3aTparvBaiolLiee MOfioKeHUe, Ha KOTOpOe AaHa CCbifka, TO 3TO MOSOXEHME peKoMeHOyeTcH
npumeHaTb 6e3 ydera AaHHOTO M3MeHeHusl. ECnv CCbINOYHbIN AOKYMEHT OTMEHEH 0e3 3amMeHbl, TO MOSIOKEHUE, B KOTOPOM
JaHa CChlflka Ha Hero, pEKOMeHAYEeTCH NPUMEHSITb B YaCTW, HE 3aTparvBatoLLEeln 3Ty CCbIMKy.

3 TepMuHbI M onpeaeneHus

B HacTosiem CTaHAapTe ncnosrnb3oBaHbl clieayuime TepMnHbl C COOTBETCTBYHOLWMMKU onpeaeneHnamm:
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3.1

yucroe nomeileHue: [lomelleHve, B KOTOPOM KOHTpPOJNMpYyeTCA KOHUEHTpauuAa B3BELUEHHbIX B BO3ayxe 4acTul,
MNOCTPOEHHOE N UCMOoNb3yeMoe TakK, 4yTObbLI CBECTU K MUHUMYMY MOCTynneHue, BblaeneHne U yaepxaHue 4YacTtul, BHYTpU
nomMeLleHna, n nossongdwllee, no mepe HeobxoQMMoCTH, KOHTpOnMpoBaTb ApyrMe napamerpbl, HanpuMmep, temneparypy,

BNaXXHOCTb U OaBJ1eHMe.

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

3.2

yuctas 3oHa: [pocTpaHCTBO, B KOTOPOM KOHTPOSMPYETCS KOHLIEHTpaLMA B3BELLEHHbIX B BO3AYXE YacTWL, NMOCTPOEHHOE
M ucnonb3yeMoe Tak, YTOoDObl CBECTUM K MUHMMYMY MOCTYMIEHWE, BbloereHue U yaepkaHue 4acTul, BHYTPU 30Hbl, U
no3sonsiollee, Mo Mepe HeoGXoAMMOCTM, KOHTPONMPOBaTb Apyrve napameTpbl, Hanpumep, TemnepaTtypy, BNaXHOCTb U

[AaBrieHve.
MpumMedaHve - Ynctas 30Ha MOXET OblTb OTKPBITOM WM 3aMKHYTOW M HaxoaMTbCA Kak BHYTPW, TaK U BHE YMCTOMO

NnomMeLleHnA.

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

3.1 COCTOAAHMA YMCTOro NOMeLLeHuUA

3.3.1

NMOCTPOEHHOoe: CoctosiHve, B KOTOPOM MOHTaX 4YUCTOro nomelleHna 3aBeplleH, BCe O6Cﬂy)KMBaPO|JJ,VIe CUCTEMDI
NOAKMKO4YeHbl, HO OTCYTCTBYET Npon3BoACTBEHHOE oGopy,u,osaHme, marepuanbl 1 nepcoHarn.

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

3.3.2

ocHauleHHoe: CocTosiHue, B KOTOPOM 4YUCTOE TMOoMeLleHne YKOMMNITeKToOBaHO o6opynoaaHv|eM n ,El,el7ICTByeT no

cornaweHunio mexay 3aka34mkomMm U UCnoJiHnTeNnem, Ho nepcoHan OTCYyTCTBYET.

[FOCT NCO 14644-1-2002, ctaTtbs 2.4.2)

3.3.3

akcnnyatupyemoe: CoCTOsiHME, B KOTOPOM YWCTOE TOMELLEHMEe (DYHKLMOHMPYET YCTaHOBIEHHbIM 06pasom ¢
YCTaHOBMEHHOW YNCMEHHOCTLIO NMepcoHana, paboTatoLLero B COOTBETCTBUM C JOKY MEHTaLNEN.

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

3.4

OfHOHanpaBneHHbIA NOTOK Bo3Ayxa: KOHTponvpyemblii MOTOK BO34yxa C MOCTOSHHOWM CKOPOCTBIO M MPUMEPHO
napannenbHbIMA NIMHUAMK TOKa MO BCEMY MonepeyHOMY CEYEHMIO YMCTON 30HbI.

I'Ipmmeanme - MoTok BO34yXa Takoro Tuna HenocpeacTtBeHHO YHOCUT YaCTulbl U3 YMCTOW 30HbI.

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

3.5
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HeogHOHanpaBneHHbIA NOTOK Bo3gyxa: PacnpeneneHne Bo3ayxa, Npy KOTOPOM NOCTYNaOLWMIA B YACTYIO 30HY BO3OyX
CMELUNBAETCS C BHYTPEHHMM BO34YXOM NOCPeACTBOM MoAgayun CTpyM NpUTOMHOMO BO34yXa.

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

3.6 peKkynepauus Tenna: NoBTOPHOE MCMONb30BaHUE Terna BO3AyXa, yaansieMoro M3 noMeLLeHu (3aaHus).

3.7 peumpkynsiumsa Bo3sayxa: [oBTopHas nogaya YacTu BbITSDKHOIO BO3yXa B MOMELLEHME (CUCTEMY MOMELLLEHNI) nocre
dvnbTpaumm.

3.8 BuAabI NnoToKOB BO3Ayxa B cucteme BeHTUNALUUMN U KOHOUUMOHUPOBaHUA

3.8.1 NpUTOYHbIN BO3AYX, L Bo3ayx, nogaBaembiii B NoMeLLEHME CUCTEMON BEHTUNALMN N KOHANLMOHUPOBAHMS.

3.8.2 HapyXHbI BO3AYX, ;. : ATMOCCEPHBIN BO3AYX, MOCTYMAOLMIA B CUCTEMY BEHTUNALMM U KOHAMLMOHNPOBAHUS A1
nodadu B 06CnyKMBaemMoe NoMeLLeHue.

3.8.3 BbITAXHOW BO3AYX, /. : BO3Ayx, BbIXOASLLMI U3 MOMELLEHNS YEPE3 CUCTEMY MPUHY AUTENBHOWM BEHTUNSALNM.
3.8.4 ynansiembii BO3AyX, Ly YacTb BbITSXXHOrO BO3ayxa, yaansiemas B atmocdepy.

3.8.5 peumpKynALMOHHbIA BO3AYX, Ly YacTb BbITSXKHOTO BO34yxa, MOBTOPHO MOCTynatoLwas B CUCTEMY BEHTUMALMM U
KOHAMLMOHNPOBAHWS.

MpumedaHve - K peumpKkynsuMOHHOMY BO34yXy MOXET [00aBNsiTbCA HapyXHbii Bo3gyx. [Npu peumpkynsumm yacTb
BbITSDKHOrO BO3AyXa nocne unbTpauuum MOXET BO3BpallaTbCs B TO e MNOMelleHne (MecTHasi peuupkynsauus) unu
pacnpenensitbCs Mo HECKOMNbKUM MOMELLLEHUSIM.

3.9 HdunbTpaums Bosayxa, f : llocTynnenve Bo3fdyxa B MOMELLEHWE W3BHE U3-32 HEMIOTHOCTE B OrPaXOaoLinX
KOHCTPYKLMSIX.

3.10 akcunbTpaumsa Bosayxa, /. : YTedka BO3ayxa 3a Mpeferbl MoMeLleHUst U3-3a HEeNnOTHOCTEN B OrpadKaaloLumx
KOHCTPYKLMSIX MOMELLLEHWSI.

3.1

yTeuyka: Hel'lpe,El,yCMOTpeHHblVl NOTOK BO34YyXa Yepe3 HEMIOTHOCTU B KOHCTPYKLUN.

[FOCT P EH 13779-2007, ctaTtbs 5.1]

3.12

KINacc YUCTOTbI: YPOBEHb YMUCTOTbI MO B3BELUEHHbIM B BO34yXe YacTuuam, NPUMEHUMbIA K YACTOMY MOMELLEHWIO UNnn
UYUCTON 30HE, BblpaxeHHbln B TepMuHax "Knacc N MCQO", koTopbii onpedenser MakcuMarnbHO OOMYyCTUMbIE KOHLEHTpaLum
(yacTvu/m3) Ans 3agaHHbIX AManasoHoB pasMepoB YacTuL.

[FOCT NCO 14644-1-2002, ctaTtbs 2.1.4]

3.13
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BpeMsi BOCCTAHOBJIeHUA: Bpemsi CHWKeHUst KOHUEeHTpauuu 4Yactuy B nomelleHun B 100 pa3 Mo CpaBHEHMIO C
HayarlbHOW, 4OCTAaTOMHO BOMbLLION KOHLEHTpaLuei YacTull.

MpymevaHne - MeToaunka onpegeneHns BpemeHn BocctaHoBreHns npueegeHa B FOCT P MCO 14644-3 (B.12.3).

[FTOCT P 56190-2014, ctatbs 3.1]

3.14

KpaTHOCTb Bo3ayxoo6meHa /. OTHolleHve pacxoda Bo3gyxa L (M3 /4) k o6bemy nomereHust V (m3), N= L/V, y-1.

[FOCT P 56190-2014, ctatbs 3.2]

3.15

pacxoa Bo3ayxa L: KonuyecTBo Bo3ayxa, NogaBaemoro B noMelLeHre B Yac, M3 /4.

[FOCT P 56190-2014, ctatbs 3.5]

3.16

athpekTMBHOCTL BeHTMNAUMKN ¢ . DDDEKTUBHOCTL BEHTUNALMM XapaKTepusyeT CBSA3b MeXay KOHUEeHTpalmeln
3arpsi3HEHU B MPUTOYHOM BO34yXe, BbITSDKHOM BO3JyXe U B 30HE [AbiXaHus (BHYTPM SKCMyaTUpPyeMOW 30Hbl).
OHEKTMBHOCTL BEHTUMNALUM £, BbIYMCTIAETCA MO hopmyrie
i~ -
g — CEHA T LSUP (1)
Crps — Csup

rO€ (pyy, - KOHUEHTPAUMS 3arps3HeHuil B BbITSKHOM BO3AYXE;

CIDA- KOHUEeHTpauua 3arp;|3HeH|/u7| BHYTPU NOMELLEeHNA (B 30HEe ObIXaHUA B npegenax 3Kcr|nyaTV|pyeM0|7| 30Hb|);

CSUP- KOHUEeHTpauua 3anF|3HeHI/Il7I B NMPUTO4YHOM BO34yXe.

OhEKTUBHOCTb BEHTUNSALMMN 3aBUCUT OT pacnpeneneHrs Bo3ayxa, a Takke OT BUAA U MeCTa HaxOXO4EeHUS UCTOYHMKOB
3arpsisHeHust Bo3gyxa. OHa MOXeT ObiTb pasHoOM ONnS pa3nuyHbIX BUAOB 3arpssHeHuin. Ecnu npoucxogut nonHoe yaanexHve
3arpsisHeHU, TO 3PPeKTMBHOCTb BEHTUNALUM paBHa eauHuue. bonee nogpobHO noHsATME "adEKTUBHOCTE BEHTUNALMUM"
paccmoTpeHo B CR 1752.

Mpumedanve - na o603Ha4YeHnsa OAHHOMO MOHATMSA TakKe LUMPOKO MCMOSb3yeTcs TEPMUH "ahdpeKTUBHOCTL yaaneHusi
3arpsA3HeHnn".

[FOCT P EH 13779-2007, ctatba 3.4]

4 TPGGOBaHMﬂ K cuctemam BeHTUNAUMUN U KOHONLUMNOHUPOBaHUA

4.1 O6Lwue nonoxeHus
Cucrtembl BEHTUNAUUN N KOHONLNOHMPOBaHNA BO34yXa B HACTbIX NOMELLEHUAX BbINOJTHAOT (l'lpMﬂO)KeHMFI An B)Z

- nogavy Tpe6yeM0ro KonnyecTBa Hapy>HOro Bo3gyxa no CaHUTapHbIM HOpMaM O1A ObIXaHUA YernoBeKa,
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- yAaneHvie BpeHbIX BELLECTB;

- obecneyveHne Tpebyembix NapaMeTpPOB MUKPOKIMATA;

- NoAAepXaHye NONOXWUTENBHOro UM OTpULLATENbHOO AaBfieHUs1 BO3ayXa B MOMELLEHUM;

- obecneyeHve 3afaHHOM YUCTOTbI BO3ayXa (Knacca YncToThl).

CneuuduryeckumMn yHKUUAMU YUCTBIX NOMELLEHWI, ONPeaensoLMMM OCODEHHOCTU MOCTPOEHUSI CUCTEM BEHTUNSALMU U
KOHOWULMOHMPOBaHUS, SBNsOTCA obecnedeHre 3agaHHOM YNCTOThl BO3Ayxa (Knacca YMCTOro MOMELLEHUS WU YNCTOW 30HbI),
noaaepXaHue nepenaga AaBreHWst BO3Qyxa W 3a4aHHOro BpeMeH BOCCTaHOBIEHNS (MPW HEOOX0AUMOCTH).

CucTembl BEHTUNSALMA Y KOHOVLMOHUPOBAHWS YUCTbIX MOMELLIEHUI AOMKHbI obecneymBaTh:

- nogayy TpebyemMoro konuyecTBa Hapy»XHOro BO34yxa No CaHUTapHbIM HopMaw;

- yOaneHvie BpegHbIX BELLECTB, BblAeNseMbIX B BO34YX NOMELLEHUSI (MECTHbIE BbITSKKA);

- noggepXaHve nepenanos AaBfieHNA BO3ayXa,

- noaaepxaHue 3adaHHbIX MapaMeTpoB MMKPOKNMMaTa (Temnepartypa W BNaXHOCTb BO3ayxXa) M yaaneHue W3GbiTKoB
Tenna;

- nogaepxXxaHne 3agaHHoro Knacca YncToThbl.

Mpy npoekTMpoBaHWM crnefyert oueHUTb TpebyeMmbliln pacxoq Bo3ayxa (KpaTHOCTb BO34yx00OMeHa) AMst Kaaoro m3 aTux
pakTopoB. [NpoeKkTHasi KpaTHOCTb BO34YyXOOOMeEHa AMs KaXAoro NMoMeLLeHusl BblOMpaeTcsl No Havxygwemy (HavbonbLuemy)
3HaAYEHUIO.

Ecnun kakon-nubo dphaktop Tpebyer Gonbluein KpaTHOCTU BO34yXooOMeHa, 4yemM obecnedeHne 4YUCTOTbl BO3dyxa, TO
cneayeT MPUHSITb Mepbl, NMO3BOSSOLLME CHU3NUTL HEODXOAMMYO KPaTHOCTb AJ11S1 3TOro dhakTopa.

MpymeyaHus

1 Ha PUCYHKe 1 LUTPUXOBbIMU JTMHUAMU NOKa3aHbl KPATHOCTHU, NpeBblllaoLne 3Ha4eHne and obecneyeHus ynucToTbl. Ecnn
9TO UMEET MEeCTO AJ1d MECTHbIX BbITAXEK (MeCTHbIX OTCOCOB), TO cneayer pacCMOTPETb Ll,el'IeCOO6pa3HOCTb npuMeHeHnaA
3aKpbITbIX CUCTEM UINN UHBLIX peUJeHMVI Onsa yMmeHblleHnsa obbema BbITSIKHOMO BO3ayXxa.

2 3HauuTenbHble M3ObITKXM TENNOTbl U BRaru, KOTOpble NPUBOAAT K MpeBbILUEHUIO pacxoda MPUTOYHOro BO3A4yxa nNo
CpaBHEHUO C HeobxoguMbIM A5 nogaepxaHuna 3agaHHOro Kracca 4YucTOoThl, criegyetr yaandatb MeCTHbIMU cpeacTBaMy,
BCTPOEHHbIMAU B o6opy,qosaHV|e, a He 3a c4eT CUCTeMbl BeHTUNnAUunM n KoHaQMLMOHMPOBAHUA.

Mpy NPOEKTUPOBAHUM, UCTLITAHMSAX U JKCMyaTauMu CUCTEM BEHTUNSALMM U KOHAMLVOHWPOBAHUS CNeayeT NpuHMMAaThb
Mepbl Mo 3koHOMUM 3Heprm no TOCT P 561904, yunTbiBasi BbICOKUA pacxod BO34yXa B YNCTbIX MOMELLLEHUSIX.

* BeposiTHO, owmnbka opuriHana. Cnegyet uutatb: FOCT P 56190-2014. - MNpumeyaHue narotoButenst 6asbl JaHHbIX.
4.2 MnHMManbHbIW pacxon Hapy>XHoro Bosayxa Ans AbiXxaHuA noaeun

B kaxgoe rnomelleHne ¢ nocTosiHHbIM npebbiBaHMem nepcoHana (Gonee ABYX 4acoB) AOMKHO ModaBaTbCA AOCTATOMHOE
KONUYECTBO HApPYXXHOTO BO3yXa, HE HWKe YCTaHOBMEHHOTO CTPOUTENbHBIMA U CaHUTaPHBIMW HOPMaMW.

4.3 YpaneHvue BpeaHbIX BeLlecTB
4.3.1 Ona yoaneHns cogepXaluxcsl B Bo3Ayxe BpedHbIX BELLECTB MpedyCMaTprMBalOTCA MECTHbIE BbITSKKM (MECTHbIE
OTCOChI).

4.3.2 Onsa komneHcauum paboTbl BbITSHKHBIX YCTAHOBOK CriedyeT MpeayCMOTPeTb HEOBXOAMMbIA pacxod MPUTOYHOTO
BO3[yXa, KOTOpPbI JOMKeH BblTb He MeHee CyMMapHOro pacxofa BO3[yxa OT BCEX BbITSXKHbIX YCTAaHOBOK, €CIv AOMYyCKaeTcs
X oAHOBpeMeHHan pabota, Nbo CyMMapHOro pacxoda Bo3ayxa npu paboTe BbITSHKHBIX YCTAHOBOK C HaMBOMbLLMM PacXoOoMm
BO3ayxa.
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4.3.3 KpaTHOCTb BO34yx000MeHa, HeoOxooumas AN KOMMEHCALMM BbITSDKEK, ONPefensieTcs kak YacTHoe OT AeneHus
CYMMapHOro pacxofa BbITSXXHOro Bo3ayxa Ans aHHOro NoMelleHns Ha obbeM nomeLleHns.

4.3.4 Ypanexue BO3ayxa 13 nomMelleHna OoJ1KHO KOMMEHCUPOoBATbCA NOCTYMeHnemM NpUTo4HOro Bo3ayxa.

4.4 ObecneyeHne MUKpOKnMmaTa

4.4.1 Cnepnyer npenycMOTPETb PerynnmpoBaHne TemnepaTtypbl U BRaXHOCTU BO3gyxa (NMpu HeOOGXO4MMOCTM) C YYETOM
N30bITKOB TEMSOTbI 1 BNary, KOTOPbIE BbIAENATCSA TEXHONOMMYECKMM 060pyL0BaHMEM M MEPCOHANIOM.

4.4.2 MNapameTpbl MAKPOKNIUMATa 3a4al0TCA CaHUTapHbIMKM HOpMamn U TpeboBaHMAMM TexHonormdeckoro npouecca. lMpu
pacyeTe CUCTEMbl BEHTMNAUMM M KOHOULIMOHMPOBaHWSA BO34yxa CneayeT yduTbiBaTb TpeboBaHUs SKOHOMUM dHeprun. He
OOMNyCKaeTcs yCcTaHaBnMBaTb HEOOOCHOBAHHO XECTKME TpeboBaHWUA K npeaenamM perynvpoBaHvs TemMnepaTypbl U BaXHOCTH
BO34yXa BHYTPU YUCThIX NOMELLEHNA CBEPX TpeboBaHW HOPMAaTMBHbLIX JOKYMEHTOB M TEXHOMOMMYECKoro npotecca.

4.4.3 OtgenbHble TeXHONOrM4Yeckme npoLecchl (Hanpuvep, gotonutorpadms B NPOM3BOACTBE MUKPOCXEM) NPEeabsBNSAOT
XecTkune TpeboBaHusa K TemMnepaTtype 1 BNaXHOCTW BO34yxa M JOMYCTUMbIM Npeaenam ux nameHeHust. XKectkue TpeboBaHus K
BEPXHEMY W/UMNW HUXHEMY Mpeaenam perynvpoBaHvs napamMeTpoB MUKPOKTMMaTa NpeabaBnsioTcs U K paboTe ¢ nopoLukamm u

Kancynamm B Npon3BOACTBE JIEKapCTBEHHbIX CpenCcTB, YTO NOMUMO peryrnmpoBaHua Temnepartypbl Tpe6yeT OocyLieHna unu
yBlnaxXHeHna Bo3ayxa.

4.5 ObecneyeHue nepenagoB gaBneHUsa Bo3agyxa

451 Tllepenag AaBneHus mMexay pasfuyHbIMA MOMELLEHNSAMN BbI3bIBAET 3KCUNbTpaumio (yTedky) Bo3gyxa U3
MOMELLEHNs Yepes LLenu B NMpUTBOpax ABeperi M pa3Horo poda HennoTHOCTU. BenuumHa yTedkn gomkHa ObiTb paccuyuTaHa
ONsi KaKOOoro NoMeLLeHNs 1 y4TeHa B 6anaHce Bo3ayxoobmMeHa.

452 YTeyka BO3gyxa AOMKHa OblTb KOMMEHCMpPOBAHa paBHbIM KOMUMYECTBOM MNPUTOMHOrO BO3dyxa. B GanaHce
BO34yx000MeHa JoMmKHa YUMTbIBATLCA Y MHPUNbTPALMS BO34yXa, T.€. NOCTYNMNeHne BO3ayxa U3 COCeQHMNX MOMELLIEHWA.

KonuyectBo Bo3ayxa Lg» NPOXOAALLEro Yepes ABEPHYIo Lienb (m3/4), onpegensieTcsa no copmyrne

L, = F, xTex JAP %3600, )

rAe F, - Nnowaak Wwenu, mz;
AP - Nepenag aasnexus, Ma;

Fe=085" KOQd)d)MuMeHT MECTHOro ConpoTmBIiEeHNA OBEPHbIX wenen;

3600 - yncno cekyHa B O4HOM Yace.

4.6 O6ecne4yeHne 3agaHHON YMCTOTbLI BO3ayxa

4.6.1 OgHoHanpaBrieHHbIN NOTOK

TpeboBaHusa k ogHOHaNpaBneHHOMy NMOTOKy Bo3ayxa ycTaHoBneHbl FOCT P NCO 14644-4.

OpnHoHanpaBneHHbIM MOTOK BO34yxa CO3[AETCs, Kak MpaBWno, B aBTOHOMHbIX 30HAX, paboTaloLyx Mo NPUHLMMY
peumpKynaumMm Bo3gyxa. PeuvpKkynaumsa Bo3gyxa MOXeT ObiTb OpraHusoBaHa Kak BHyTpU Camoro MoMelleHuns (MecTHas
PELMPKYNSALMS), TaK M C MOMOLLbI0 BEHTUMSLIMOHHOWM YCTaHOBKY 3a npeAenamy MoMeLLEeHUs!.

OCHOBHbIMM NapameTpamm 30Hbl C OfHOHAaMNPaBIeHHbIM MOTOKOM BO3JyXa SIBNSIOTCS:

- HanpaBneHne NoToka (BepTUKambHbIN UMW FOPU3OHTANbHLIN);

- CKOPOCTb MOTOKa BO3AYXa;
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- knacc vncTtoThl (5 NCO B akcnnyatupyemom cocTtosiHum, 4 CO - 1 UCO);
- TUN OUNbTPOB;
- pa3mepbl 30HbI;

MpumedaHne - TexHudeckue pelleHusi no obecnedeHmto knacca 5 MCO 3aBUCAT OT COCTOSIHUS YMCTOrO MOMELLLEHUS
(4YncTOM 30HBI), AN KOTOPbIX KNacc YMCTOThI 3adaH:

- B OCHaLleHHOM cocTosiHuM knacc 5 MCO moxeT ObiTb 0becnedeH HeogHOHaNpPaBEHHbIM MOTOKOM BO3Ayxa (MpyMepom
cnyxat 30Hbl B no FOCT P 52249);

- B 9KCMyaTUpyemMoM cocTosiHum ans obecneyeHus knacca 5 MCO ogHoHanpaBneHHbIM NOTOK 0bsi3aTerneH.

He ponyckaercs HaxoxaeHue Kakoro-nubo npeamera Mexay MCTOYHMKOM Bo3gyxa (chunbTpom) 1 paboyeri NOBEPXHOCTHHO
BO BpPEMS! MCMOMb30BaHUsI 30HbI MO Has3HayeHun. OTO cnenyer MMETb B BuAy Mpu BbIOOpe HampaBneHust MOTOKa BO34yXa,
paccTosiHWUSA Mexay unbTpamm 1 paboyeit NOBEPXHOCTLIO U NpW opraHv3auum paboyero mecta.

PaccTosiHne mexay cunbTpamm n paboyven NoBepXHOCTLIO HE JOMKHO ObITb HEOBOCHOBAHHO GOMbLLNM.

Tam, rge 3To BO3MOXHO, NpegycMaTpuBaloTca rmbkve 3aHaBecu unu LWUTKKW, OrpaHndmBaroLLme 30Hy U Ha4YMHaLlwmecs ot
rpaHuLbl UIbLTPOB.

BbicoTa npoema oT nomna A0 HbKHEN KPOMKM 3aHaBecu (LUMTKa) A0mkHa ObiTh Takol, YToObl CKOPOCTb NMOTOKa BO34yXa B
npoeme Obina 6onee 0,2 m/c (FTOCT P NCO 14644-4).

I'Ipmme'~|aH|/|e - 910 Tpe6OBaHI/Ie HEe BcCerga BbIMOMIHMMO NO YyCNoBUAM  NpUMEeHEeHUA (TeXHOJ'IOFI/II/I) 30HblI C
OlHOHanpaBJ1eHHbIM NOTOKOM, Hanpumep, onepaLoHHbIX.

4.6.2 HeogHOHanpaBnNeHHbIN NOTOK
Knacc unctoTbl obecneyvBaeTcs 3a CYET:
- MHOrOCTYNeH4YaTon mnbTpaLum Bo3ayxa;
- BbIOOpa hUnbTPOB COOTBETCTBYOLLMX KnaccoB (Tabnuua 1);
- KpaTHOCTW BO3yX000MeHa.

KpaTHocTb BO3OyxooOMeHa 3afaeT pacxod Bo3gyxa ANs YMCTbix nomelteHun knaccos 6 MCO - 9 MCO u knacca 5 NCO
(ocHaweHHoe cocTosiHMe). CyllecTByET ABa Noaxoaa K onpedeneHunto KpaTtHOCTHN Bo3ayxooOMeHa ansi o6ecneyYeHnss YNCToThl:

- MPUMEHEHMEe peKkoMeHAaUni, CTaHaapPToB W NpaBuIT;
- pacyeTHbIN MeToA,.

Metoabl pacuyeta KpaTHOCTU BO3[yxoobmeHa (pacxoda Bo3dyxa) Ans obecnedeHus 3afaHHOM YWUCTOTbl BO3dyxa
npuBeaeHb! B npuroxexum C.

4.6.3 Bbibop ¢hunbTPOB OUNCTKU BO3AyXa
[ns YicTbIX NOMELLEHNIA MPeyCMaTpUBaeTCs MHOrOCTyNeHYaTasi punbTpaLmsi Bo3ayxa.
PekomeHayemble knaccbl unbTpoB AN pasfmyHbIX KIAacCoB YMCTOTbI M CTYNEHEN munbTpaLmMmn nokasaHsl B Tabnuvue 1.

Ons yBenuyeHuns cpoka cryxbbl OUNbTPOB TOHKOW O4MCTKM (knacc F), 3almTbl OT HAceKoMbIX M B APYrnx crny4vasx
pekoMeHayeTCs ycTaHaBnMBaTh Ha BxoJe KoHauLmoHepa dmnbTpbl knaccos M5 unu M6.
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MocnegHwin (UHULLIHBIA) UNBTP YCTaHABNUBAETCSH, KaK MPaBUIO, B MOTONKE (CTeHe), oOpasytolleM KOHTYP YMCTOro
nomelleHns. Ons obnacter NpyMeHeHWsl, TPeDOYLUX KOHTPOMS MMKPOOMONOrMyeckor 4MCTOTbl Bo3gyxa (MpPou3BOACTBO
NEKapCTBEHHbIX CPEACTB, IevyebHble YupexaeHusl, KOHTpONnbHble nabopatopym wm Ap.), 3T0 TpeboBaHWe SABnsieTCH
obs3aTensbHbIM.

I'IpM yCTaHOBKe (*)VIHVILLIHbIX (bVIﬂprOB Ha BXOAE KaMepbl CTaTtu4eckoro AaBlieHuA, BbiXOoA4e KOHOWMUMOHEepa W OpYyrnx

MeCTax BO34yXOBO4 OO KOHTypa YUCTOro nomeLleHua mnm Kamepa CTtatudeckoro gaBlieHUA OOJKHbI ObITb BbIMOSMHEHbI U3
Marepuana, He Bbligendarowero 4acTtuy, Hanpumep, Hep>+<aBerou.Le|7| cTanw.

Ta6J'II/ILLa 1- PeKOMeH,EI,yeMbIe Knacchbl CbI/IJ'IprOB Ana pa3fminyHbIX KIaccoB YNCTOTbI U CTyI'IeHeI7I d)I/IJ'IpraLI,VII/I

Knacc uncTtoThl Bua notoka Bo3gyxa* Knaccel mnbTpos
4 NCO O (F7+F9)+U15**
5 UCO (akcnnyaTupyemoe COCTOSHUE) @) (F7+F9)+H14**
5 NCO (ocHaLleHHOe COCTOsHME) OwunH F7+F9+H14
6 NCO H F7+F9+H13
7 NCO H F7+F9+E12
8 NCO H F7+F9+E11

*H- HeO}J,HOHaI'IpaBJ'IeHHbIIZ NOTOK BO34YyXa; O- Oﬂ,HOHaI’IpaBJ’IeHHbIIZ NOTOK BO34YyXa.

** UuncTble 30Hbl knaccoB 4 MCO n 5 MCO moryT BbINONHATLCS B BMOE ABTOHOMHbIX YCTAHOBOK C (OMHMLLIHBIMY
dvnbTpamm U15 n H14 cooTBETCTBEHHO.

MpumedaHme - Ynctble 30Hbl knaccos 1 UCO - 3 UCO ycTaHaBnmMBatoTCS, Kak NPaBuio, B YUCTbIX MOMELLEHUAX U BO3OY X
B HUX MOMNagaeT yYepe3 unbTpbl, BCTPOEHHbIE B 060pyAoBaHWe 1 YncTyro 3oHy (U16 gns 3 NCO, U17 gna 1 ICO n 2 NCO).

4.7 MpuvHUMNUanbHas cxema BeHTUNALUM U KOHAULIMOHUPOBaHUSA
MpyHUMNanbHas cxema BEHTUIALMM U KOHAMLMOHMPOBaHUSA Bo3ayXa (NpunoxeHue B) BkniovaeT:
- cXeMaTu4yHoe NpeacTaBrieHne NOMELLEHUIN C HAHECEHNEM OCHOBHBIX BO3QYyXOBOAOB B OAHY NMHUIO;
- CXeMbl KOHOMLVOHEPOB U BbITSKHBIX YCTaHOBOK C YKkasaHWeM NoaBOAMMbIX CPef, U X OCHOBHbIX MapameTpoB;
- Temneparypy 1 BNaXHOCTb C YKa3aHMeM MOMELLEHMS], MO KOTOPOMY OHU PeryimpyroTCs;

- 3HaYeHUs1 pacxofoB Bo3ayXa (Hapy>kHbIA, MPUTOYHBIN, BbITSXKHOW, yAansieMbli, peLMpPKyNsLMOHHBIA), a Takke pacxonoB
BO34yXxa 3a cHeT MHMNbTPaLMM 1 akcunbTpauum;

- Knacchbl YNCTOTbI MOMELLIEHUI;

- nepenagbl JaBIEHVS;

- d’.)I/IJ'IprbI OYNCTKN BO3YyXa C YKa3aHUEeM TUMNOB;

- KnanaHbl perynmpoBaHna gaBlieHnAa U NpoOTUBOMNOXapHble, yCTaHaBMBaeMble B BO3QyX0BOOAX;,
- OPYryr HeOOXoAMMYHO MHGOPMALIMID.

B npuHUunuanbHom cxeme pacxofbl BO34yxa AOMKHbI COOTBETCTBOBAThL Tabnuue 6anaHcoB BO3ayxooOMeHa.

4.8 banaHc Bo3ayxoo6meHa
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[ns kaxgoro nomelleHns JormkeH 6biTe obecneveH GanaHc Bo3gyxooOMeHa, T.€. PaBEHCTBO MPUTOYHOrO BO3gyxa (C
YYETOM WHGMNbTPaLMM) U BO3AyXa, YOANSIEMOro M3 MoMelleHuss (MecTHas M obLieobMeHHas BbITSKKA, 3KCHMNBTpaLus
Bo3gyxa). Pesynbratbl pacyeToB oOpMAsOT B BuAe Talnuubl M HAHOCAT Ha MPUHLMNUANbBHYK CXeMy BEHTUNSAUMU Y
KOHOMLIMOHMPOBaHMA Bo3ayxa (npunoxexue B).

YKkasaHHble Bbille TUMbl MOTOKOB BO3AdyXa CregyeT onpegensaTb AN KaxOoro nMoMelleHus u cucTembl B Lenom. Ha
OCHOBE 3TOr0 paccuyuTbiBaeTcs banaHc Bo3ayxoobMmeHa, pe3ynbTaTbl KOTOPOro ohopMIsiOTCS B Buae Tabnuubl n HaHOCSTCA
Ha NPUHLMNMANbHYI CXeMY BEHTUNSLMM N KOHOULMOHMPOBAHUS BO3ayXa (Mpunoxerue A).

PerynuposaHve GanaHca BO3Oyx0O6MeHa OCYLLECTBMSIETCA C MOMOLLbIO KranaHoB (perynsTopoB MOTOKa BO3AyXa),
yCTaHaBN1BaeMblX Ha NPUTOKE U/ BbITSKKE.

4.9 PacyeT pacxonoB Bo3gyXxa B YACTbIX NOMELLEHUAX

4.9.1 PacyeT pacxoaa Hapy>XHoOro Bosgyxa
Pacxon Hapy>XHOro BO3gyxa pacCcuuTbiBaeTCs U3 HeobXxoguMoCTu:
- BbINOJNTHEHNA CaHUTAPHO-TMTMEHNYECKNX HOPM;

- KOMMeHcauuy ygansiemoro Bosgyxa (kak M3 OTAENbHbIX MOMELLEHU 3a cYeT paboTbl BbITSHKHbIX YCTAHOBOK, Tak WU
yOansieMoro 4epe3 cUcTemy KOHOULMOHMPOBaHUS);

- KOMNeHcauunm yte4dek n3-3a pasHoCcTu gaBjieHnUd B YACTbIX MOMELLUEHUAX N 0pr>|<arou.1e|7| cpene.
Pacxog Hapy>XHOro so3ayxa ana BCEN CUCTEMbI BEHTUNAL MK paBeH CyMMe pacxo4oB BO3ayXa ONA KaXXOoro nomMelleHuA.

Pacxon Bo3ayxa Ans OTAEMNbHOTO MOMELLEHUs paBeH CymMMe OObeMOB BO3dyxa, yOansieMoro MECTHbIMA BbITSKHBIMU
yCTaHOBKaMW M NOTEPb M13-3a yTEYEK.

4.9.2 Pac4yeT NpMTOYHOro Bo3ayxa AMA Kaxaoro nomeLleHust
[MpyTOYHLIN BO3AYX BLIMONHAET cnegytowme gyHKUnn:
- obecneyeHve Tpebyemoro krnacca YMCToThI;
- obecneyeHve TpeboBaHMIN MO MMKPOOMONOrMYEeCcKo YNCTOTE BO3ayXa TaM, rae OHU NpeabsBrstoTCs,;
- nogavy Tpebyemoro KonnyecTBa Hapy»kHOro BO3ayxa;
- yAarneHve 13bbITKOB TEMMOThLI U Braru U nogaepxaHne Tpedyembix napaMmeTpoB MUKPOKIIMMATA B NMOMELLEHWM,
- KOMMEHcaL M0 yTevek Bo3ayXa 13-3a nepenagoB OaBeHus.
Mpu onpegeneHnn pacxoda NPUTOYHOrO Bo3ayxa (KpaTHOCTU BO34yX000MeHa) crieqyeT y4ecTb:
- BpeMsi BOCCTaHOBIIEHMS KInacca YMCTOThI NOCNe BHECEHUS 3arpsi3HEHWI B UNCTOE NOMELLEHNE (ecnn TpebyeTcsl);
- NapaMeTpbl MUKPOKMMaTa (TemnepaTypy M OTHOCUTENbHYHO BNaXXHOCTb BO3[yXa, CKOPOCTb ABWXKEHUS BO34yXa);
- TpebyeMblIi pacxod Hapy>KHOro BO3ayxa Mo CaHUTapHO-TMIMEHNYECKMM HOpMaM,;
- yAarneHve BpeaHbIX BELLECTB, 00pa3yOLLMNXCS B XOA4Ee TEXHONOMMYeCcKoro npoLecca;

- Tpe6yemylo CKOpPOCTb BO3AYLUIHONoO NOTOKa B 30HAaX C OAHOHanpaBJiIEHHbIM MNMOTOKOM BO34yXa (B cny4yae, eciin OH
pelwaeTca 3a CHET CUCTEeMbl BEHTUNALKK, a He Npu NOMOLLKN aBTOHOMHbIX yCTaHOBOK).

on Tpe6OBaHVIF| OOJTXHbI BbINOJTHATLCA ANA KaXXaoro YncToro rnomMeLleHus.
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5 OCHOBHbIe TUNbI CUCTEM BeHTUNAuUMM U KOHANLNOHNPOBAaHUA

5.1 Peanusauua TpeGoBaHU K CUCTEMaM BEHTUNALUMM U KOHOULWOHVPOBAHWUS MOXET ObiTh BbINOMHEHa pPa3HbIMU
CpeacTBaMU UCXOAA M3 HasHaYeHUs1 YACTOTO NMOMELLIEHNS U YCITOBUIA SKOHOMUN SHEPTUN.

5.2 B Y/ACTbIX MOMELLEHUAX MOTYT NPUMEHSATLCA CllieaytoLme TUMbl CUCTEM BEHTUMSALMM U KOHOWULMOHUPOBAHMS:

- NPSIMOTOYHAS;

- NPSIMOTOYHAs C peKkynepalmeit Tenna;

- C peuvupKynsiumMelt Bo3ayxa;

- AABYXypOBHeBas;

- C NNOKalibHbIMX 30HaMW.

Mcxoas 13 KOHKPETHBIX YCIIOBUM, MOTYT MPUMEHSTLCA U APYIMe CUCTEMbI C YYETOM KanuTamnbHbIX U 3KCMNyaTaLUOHHbIX
3arpar.

JlokanbHble YCTaHOBKM OYMCTKM BO3Ayxa MOryT pasMellatbCs kak B CaMOM MOMELLeHuW, Tak U 3a ero npegenamv. B
COCTaB OKanbHOW YCTaHOBKW, Kak npaBwumno, BxoasT BeHTunatop, HEPA (EPA wnn ULPA) dwunbtpbl. MNpu HeobxognmocTy

npegycMaTpuBatoTCst oMnbTpbl 4SS yAaneHUs 3anaxoB U XuMndeckue unbTpbl.

Hanbonee pacnpocTpaHeHHble CXeMbl BEHTUMSILUN U KOHAMLIMOHMPOBaHUS MPUBEAEHbI B NPUIOXeHUM A,

6 MpoekTMpoBaHMe cUCTEM BEHTUNALUN U KOHOAULMOHUPOBaHUS

6.1 UcxoaHble AaHHbIe

3a,anv|e Ha NpoeKkTnpoBaHne W 3afdaHne, BbloaBaemoe p33pa6OT‘-WIKOM TEXHOJSIOrM4YeCKoro pasgena npoekra, AOIKHbI
cogepXatb OCHOBHblE UCXOAOHblE AaHHble AO5A pa3pa60T|<V| npoeKkTa CUCTEMbl BEHTUNALUMNA U KOHOULMOHMPOBaHUA BO34YyXa
YNCTbIX MOMELLEHWNA:

a) nraHbl N paspesbl NOMELLEHUIA N 30aHUS C HAHECEHNEM NOKArbHbIX YNCTbIX 30H;

0) akcnnukaumsa nomelleHnn ¢ ykasaHvem knaccos 4nctoTbl (TOCT UCO 14644-1) vnu Tunos 30H (TOCT P 52249,
npunoxexue 1);

B) KaTeropmMm NOMeLLEHNI NO B3PbIBOMOXKApPOONacHOCTMY;

r) BblaeneHue BpeaHbIX BELLECTB;

[) BblOerneHve Tenna v Bnarv ot ooopyaoBaHus;

€) YMCIEHHOCTb NepcoHarna;

X) XapaKTepucTUKa Knumarta parioHa CTPOUTENbCTBA;

1) Ha3HaYEHNE YNCThIX MOMELLEHUIA W/UMK YNCTBIX 30H, UCXOASA U3 TOTro, YTO TpebyeTcs 3awuarhb:
- mpouecc,

- YerioBeka M OKpY>XatoLLyo cpegy OT npoLecca,

- N TO, N gpyroe.

[aHHble O HasHa4yeHUM YUCTOro MOMELLEHUS HeobxoouMbl ANA NPaBUIbHOM OpraHu3auuy nepenasoB [AaBreHus
(nonoxuTenbHoe, oTpULUaTENbHOE) U HaNpaBrneHNs ABWKEHUS BO34YLLUHbIX MOTOKOB.

6.2 JTanbl NPOeKTUpPOBaHUSA
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6.2.1 NMpuHuMNUanbHbIe peLueHust

MpuHUMNManbHble pelleHnst (KOHLenuMsi NpoekTa, NpeanpoeKkTHasi AOKYMeHTauusi) paspabaThiBaloTCs B CIOXHbIX
cnyyasix, B YaCTHOCTM:

- €ecnv npegycmoTpeHa pa3paboTka MPUHLMNMANbHBIX TEXHOSMOTMYECKUX peLueHWin [0 pa3paboTky  MPOEKTHOM
[IOKY MEHTaLNK;

- Korga CTPyKTypa CcuCTeMbl He odveBuaHa M Tpebyerca pas3paboTka pasfuyHbIX BapuWaHTOB, Hanpumep, OLeHKa
Lie1ecooBpa3HOCTU NMPUMEHEHMSI OTKPLITLIX MW 3aKPbITHIX (M30NMUPYOLLUX) TEXHOMOMIA;

- Korga Tpygos3aTpaTbl Ha pa3paboTky MPOEKTHOM AOKyMEHTauMu Benuku (Gonblive Wunu crioxHble OObekTbl) U

BO3MOXHbl 3KOHOMUA BpeMeHU U CpeacTB NyTeM BblelNeHnda aTana pa3pa60TKV| npuHUMNanbHbIX pemeHvM N cornacoBaHna
MX C 3aKa34ynKoM.

6.2.2 NpoekTHaa aokymeHTauusa (ctagus )
B cocTaB AoKyMeHTauuM BXoOsAT NOSICHUTENbHAs 3anucka 1 rpacuyeckue matepuvarnbi.
MosicHuTenbHas 3anucka BKNOYaeT B cebs:
- UCXOAHblE AaHHbIE;
- AaHHble 00 UCTOYHMKaX M HOCUTENSAX TEMNOCHA0XEHUs], XONOA0CHADXKEHUS, Napa;
- on1caHue CUCTEM OTOMSEHUS;

- onu“caHue CUCTEM BEHTUISLMMN U KOHAULMOHMPOBAHUS C YKa3aHWeEM TUMOB (MILTPOB, NMepenafoB AaBreHus, U3onsumum
BO3JYXOBOAOB W APYrUX XapaKTepUCTUK;

- AaHHbIE O pacxogax ANEeKTPOIHEPTN, TENNA, XONo4a 1 napa B 3UMHWIA 1 NETHUIA NepUOAbI;
- AaHHbIE O pe3epBUpOoBaHUM 0bOpyaOBaHNS;

- 000CHOBaHME KpaTHOCTEN BO34YX00OMEHE;

- i-d gnarpammbl TemnepaTypbl U BNarocogepXaHus Bo3ayxa;

- onvcaHue CUCTeM AbIMOYyAaneHus;

- TpeboBaHMsA K aBTOMaTU3aLMM BEHTUNSALNN Y KOHOULIMOHUPOBAHUS;

- onucaHue BO34YLLHO-TEMMOBbIX 3aBec (Npu HeOBX0ANMOCTH);

- MeponpuaTMa No TexHke 6e30MacHOCTU 1 OXpaHe Tpyaa;

- MeponpuATMS Mo aHeprocoepeeHuto;

- Opyrue martepuarnbi.

"pacdhmueckue maTepumansl BKNoYaoT B cebs:

- NPUHLMNManbHbIE CXeMbl U XapakTePUCTUKY CUCTEM BEHTUMNALNM U KOHOULMOHUPOBaHWS;
- NPUHUMNManbHbIE CXeMbl U XapakTepUCTUKy CUCTEM OTOMNMEHUS;

- NPUHUMNManbHbIE CXeMbl U XapakTepUCTUKY CUCTEM XONoAoCHabXeHNs;

- NPUHLMIManbHbIE CXeMbl U XapakTepUCTUKY ObIMOYAaneHus;

- TAbnuubl MECTHBIX BbITSKEK (MeCTHbIX OTCOCOB);
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- MnaHbl NOMELLLEHWIA C YKa3aHWeM NepenagoB OaBNEHNs /UMW NEPETOKOB BO3AYXa;
- cneuudmKkaL s OCHOBHOIO 060pyAOBaHMS BEHTUNSALMM N KOHAULNOHUPOBAHWS;
- Apyrue matepuarbl.

MocnepoBaTenbHOCTb pa3p360TKV| NPOEKTHbIX peLueHvu7| Nno BeHTUNnaunm n KOHANLMOHMPOBAHUIO NOKa3aHa B MPUIioXxXeHnn
B.

6.2.3 Pabo4as AOKyMeHTauusA
B cocTaB pabouyeli LOKYMEHTaUum BXOOST:
- 00LLWe OaHHbIE;
- NpuHUUnmarnbHble CXeMbl BEHTUNALUKA U KOHOWULMOHNPOBaHUA,

- MnaHbl NMOMELLEHUIA C HaHECEHNEM BO3yXOBOLOB, KranaHoB, 30HTOB, KaHanbHbIX (OMILTPOB M ApYroro 06opyaoBaHus;
YKa3bIBAOTCA CEYEHUS1 BO34YXOBOAOB;

- NNaHbl BEHTUNMALUMOHHBIX KamMep C HaHeCeHMeEM KOHOULIMOHEPOB, BbITAXHbIX YCTAaHOBOK U pyroro OﬁOpyﬂOBaHI/IFI;
- NNaHbl KPOBIK (Npy HEOBXOOMMOCTW);

- aKCOHOMETpPUYECKME CXeMbl OJ1A BCEX NPUTOYHbIX N BbITAXHbIX CUCTEM;

- CXeMbl ObIMOyOarneHus;

- crneundukalmm obopyaoBaHus;

- Opyrue martepuarbl UCxoasa U3 0COOEHHOCTEN OObeKTa.

[aHHbIn nepeyeHb JOKYMEHTOB B NPOEKTEe He ABNAeTCA nc4yepnbiBaroLWnM.

7 Tpe6oBaHuA kK MaTepuanam BO3oyxXoBoaoB

BosgyxoBoabl 3a npedenamy YUCTbIX MOMELLEHUA [OMKHbl OblTb BbINOMHEHbI W3 KOPPO3WUOHHO-CTOWKUX U He
oTcrnavBaroLmxcs MatepuanoB. CamblM pacnpoCTpaHeHHbIM MaTepuanoM Ofis BO3[QYXOBOAOB SIBMSIETCA CTarnb FOpPSiYeEro
LUHKoBaHWSA. ToMLIMHa LIMHKOBOTO MOKPbLITUSA 0KHA COCTaBMNATbL He MeHee 40 MKM.

MaTepuran BbITSXKHbIX BO34YyXOBOAOB AOMKeH OblTb CTOMKMM K BO3AEWCTBMIO arpeCCUBHbBIX BELLECTB, COOEepXalumxcs B
BbITSXKHOM BO3Ayxe (Npu UxX Hanu4um).

MpunoxeHue A
(cnpaBo4Hoe)

CxeMbl BEHTUNSALUMU U KOHOULUMOHMPOBaAHUA BO3ayXa
A.1 MNpamoToyHasa cuctema

MpocTelileln cxemMol BEHTUNSALUM N KOHAULIMOHMPOBaHUSA BO3AyXa ABMSETCA NPSIMOTOYHAs cMcTema, Korga B nomelleHve
nogaetca 100% Hapy>xHoro Bosayxa (pucyHok A.1).

3OTa cucTema HEIKOHOMUYHA, MOCKOSbKY BECh MOCTYNAOLMIA B NOMELLEHNE BO3AYX MPOXOAMT BECb LMK MOArOTOBKM - OT
napaMeTpoB Hapy>HOTO BO3Ayxa A0 TpebyeMblX MapaMeTpoB BO3AyXa YUCTOrO MOMELLEeHUs. [1Nsi 3TOW CUCTEMbI XapaKTepHbl
BbICOKME MoKasaTesnv 3HeprosaTpar M CHIWKEHHbIN CPOK CYX6Obl (oUIbTPOB.
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PucyHok A.1 - MpsiMOTOYHasi cucTema BEHTUMALMK U KOHOULMOHNPOBAaHWSA
A.2 Cuctembl € pekynepaumen Tenna

B onpeneneHHon cTeneHn ynyylunTb nokasaTenu 3ToM CUCTEMbl NO3BONSIET pekynepaLumsa Tenna (pUcyHok A.2).

'LH LH
—_— KoHguuWoHep - -
Ly
—] - Ll'l
-
'Lﬂ1 Lﬂz 'Lﬂe ! 'Ll'lpc
YucTble NoMeLLEHUA

1
B LB? LB& ! LB* L)"

Ly=Lp=TLy =YL, =3I, +L,,

rA Ly=3 1 ;
i - HomMep MomMeLLIeHus1.

PucyHok A.2 - MNpaMoToYHasi cuctema BEHTUMSALMU U KOHONLMOHUPOBaHUA C peKynepaunen Tenna

rlpﬂMOTO‘-IHbIe cucTembl BBMOy X HEGKOHOMUYHOCTU NPUMEHAKOTCA TOJNbKO TaM, rAe OHU HeobxoQumbl U rae HegonycTtuma
peunpKynauma so3gyxa (pa60Ta C BpeaHbiMK BelwecTBamMmn, onacHbIMMU NAatoreHHbIMM MMKpoopraHn3mMamm n I'Ip)

A.3 Cucrtema c peumpkynsuuven Bosgyxa

Tam, rae 3T0 BO3MOXHO, MPUMEHSIIOTCS CUCTEMbI C PELIMPKYNSILMEN, YTO MO3BOMNSAET CHU3UTL SHEPro3aTpaTthl B HECKOMLKO
pa3 Mo CpaBHEHMWIO C NPAMOTOYHLIMIU cucTeMamm (pucyHok A.3).
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Ly, - Pacxon Bo3ayxa MECTHOW BTSPKHOWN YCTaHOBKM U3 j-FO MOMELLEHNS;
LB!, - pacxod Bo3ayxa, nogaBaemMoro B KOHOMLMOHEP 13 i-ro NnomMeLleHns.

PucyHok A.3 - OgHoypoBHeBasi CUCTEMA BEHTUNALMN U KOHOVLUOHWUPOBAHWS C PELMPKy naLmen
A.4 [1ByxypoBHeBasa cucrtema

B ycnoBusix xonogHOM 3MMbl UMW Xapkoro feta, a Tawkke npu oBCryXMBaHUM YUCTbIX MOMELLEHWA HECKONbKAMM
KOHOMLMOHEPaMUN NPUMEHSIETCA ABYXYPOBHEBasi cucteMa. B Hell HapyHbIii BO34YX rOTOBUTCA [0 ONpedeneHHbIX NapamMeTpoB
B OTAENbHOM (LieHTpanbHOM) KOHAMLMOHEPE, a 3aTeM NOAAETCS B PELMPKYNSILNOHHbIE KOHAMLMOHEPbI (pUcyHOK A.4).

KoeHauwumeHep
K1
| |
| |
* PeunprynaunoHHbIA + PeuvprynaLuMoHHLIA
KOHOWUMOHED K2 KoHAWUMOoHED K3
YUCThIE NOMELLLEHKS YucToie NoMeLweHus
| I
L 1 L
1l I -
——— ——

PucyHok A.4 - [1ByxypoBHEBas cucTeMa BEHTUNSALUUM U KOHOULMOHNPOBaHWS
A.5 MecTHaa peumpkynsauus Bosayxa

[Ons co3gaHna nokanbHbIX 30H C MOBLILWEHHOW YUCTOTOW, B TOM 4MUCe 30H C OAHOHAMpPaBfEeHHLIM MOTOKOM
(onepauuoHHble N OpyrMe KpUTUYECKMe 30Hbl) UCMOMb3YIOTCH (OMBTPOBEHTUMSALMOHHBIE MOAYNN NN PELMPKY NSLMOHHbIE
yCTaHOBKW (pUCyHOK A.5).
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—_— KoHauumoHep

J DUNLTPOBEHTUNALMOHHEIA MOOYNE

UMK PELIMPKYNALMOHHLIA KOHAWLMOHED

PucyHok A.5 - Cuctema BEHTUNALUN 1 KOHOMLMOHUPOBAHUSE C MECTHOW PeLNpKynsLmen Bo3gyxa

MpunoxeHue B
(cnpaBo4HoE)

NMocnepoBaTenbHOCTL Pa3paboTKM NPOEKTHbIX peLleHUN N0 BeHTUNALUM U KOHAULIMOHUPOBaHUIO
Mpn pa3paboTke npoekTa (NPOEKTHOM OOKYMEHTAaUMM) CUCTEM BEHTUIALMUM U KOHOWULMOHUPOBAHUST YNUCThIX NMOMELLEHUIA
peluaroTcs Kak oblume 3agayun Ans nodbix NOMELLEHWA, Tak U cnelunanbHble 3a4adn st YUCTbIX MOMELLLEHNIA U YUCThIX 30H,
onpegensiemMble BWOOM MOTOKA BO34yxa (O4HOHArNpPaBreHHbI U HEOOHOHAMNPAaBMEHHbIA) UM BMOOM CUCTEM (OTKpPbITbIE,
3aKpbITbIE).
K obLuum 3agadam oTHOCATCS:
- pacyeThbl PacXo[4oB NPUTOYHOrO, BbITSXKHOMO U yaansemMoro Bo3ayxa Afisi BCEX MOMELLEHUI;

- pacyeT pacxofa Hapy»XHOro BO3ayxa;

- onpeneneHue BO3MOXHOCTM PELMPKYNsUMM BO3ZyXa W, €Cnv OoHa [AOMyCTUMA, pacyeT AoNnv PeumpKyIsiLMOHHOIO
BO34yXa B NMPUTOYHOM BO3yXe (pacyeT pacxofa peLmpKynsiLMOHHOMO Bo3ayxa);

- OLiEHKa Lienecoobpa3HoCTM pekynepaumm Tenna v paspaboTka COOTBETCTBYIOLLMX PeLLEHWIt;
- onpepgeneHve TpeGoBaHWUI K KOHAULIMOHEPaM, BbITSXKHBIM YCTPOMCTBaM U ApyroMy obopynoBaHuto.

Ob6si3aTenbHbIM pa3genom MPOEeKTHOM OOKyMeHTauun sBnsiTca Tabnuua 6anaHcoB Bo3gyxoobmeHa (Tabnuua B.1) u
NpUHUMNUanbHas cxema BEHTUMALUM U KOHOULMOHMPOBaHMS Bo3ayxa (pUCYHOK B.1).

MocnepoBaTenbHOCTL paspa60TK|/| MPOEKTHbIX peLLIeHI/II?I Nno BEHTUNAUMN U KOHOUULMNOHMPOBAHUIKO MNOKa3aHa Ha pUCyHke
B.2.

Tabnwuua B.1 - Mpumep Tabnuupbl 6anaHcoB Bo3ayxoooMeHa

N HavnmeHoBaHue Tun |O6bem| Mepe- | Kpat- MpuToK BbiTsxka
nom. nomeLLeHus 30HbI | Nnome- | nag HOCTb
no |LleHus,| Aa.- BO3-
GMP M3 neHws, | gyxo-
(knacc Ma |[obwmeHa,
yume- 1M
TOThI)
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WHdune- | MpuHyaun- | Beero, | Skcdmnb- | MecTHas O6we- | Bcero,
Tpauus TenbHbIN M3 /Y Tpauus oOMeHHasa | M3/
M3 [ M3iM [mM3/4| NN B [M3/4| M3 | NN |mM3/4| NN
NoMm. cuc- MOoM. N cuc- cuc-
N Tem N Tem Tem
1 |KomHaTta K/IC 15 15 30 3 100 | 350 | K-1 450 7 100 - - 350 | B-1 450
nepeogesaHns
2 | MatepuanbHbin K/IC 20 15 15 3 100 | 200 | K-1 300 7 100 - - 200 | B-1 300
LLINKO3
3 | TexHonornyeckui C 60 30 20 4 100 [ 1000 | K-1 1200 1 100 - - 1000 | B-1 1200
Kopuaop
6 100 2 100
4 | KomHaTa C/B 20 45 30 5 100 | 500 | K-1 600 3 100 - - 500 | B-1 600
nepeoneBaHusi
5 [YvacTok AB 70 60 30 - - 2100 | K-1 | 2100 4 100 - - |2000| B-1 | 2100
HanosIHeHUs
6 |YuacTok C 35 45 30 - - 1050 | K-1 1050 3 100 [ 300 | B-2 | 650 | B-1 1050
NPUroToBneHus
7... |...Kopugoop ..K ...100 0... 3 1 1..100| 100 | K-1 300 - - - - 300 | B-1 300
2... | 100
Bcero
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PucyHok B.1 - Mpumep NpvHLMNUANbHOR CXeMbl BEHTUMNALMM Y KOHAULMOHMPOBaHWS BO3ayXa
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BelBop nprHUKMNEG NOCTROEHWA
CHUCTEMBl BEHTHNALWKA M KOHOWUWWOHADOBAHWA
(¢ peuMprynALKen 1 Bes peunprynALMK)

1

Bribop uvcna cryneHed unsTpauny M TiNose huneTpoe.
OnpeaeneHie NPMHLUWNG OPradM3au9y NOTOKDE BO3AYXA B YUCTHIX
NOMELLEHMAX W YACTLIX 30HAX

! !

OpHoHanpaBnesHLIA HeooHoHanpaeneHHLIA
NOTOK NOTOK

PacueT kpaTHocTM BoagyxooBmena
© y4eToM TpeGoBaHmii:
- KNAacca YMCTOTE;
- KOHLIEHTPALMK MUKPOOPIaHN3MOB;
Mnowans ce4eHwn notToka, -MHEPOKNAMATA, MCXOAR
CHOPOCTL NOTOKA W3 TpeGoBaHnin TEXHONOMMK;

- CAMMTAPHEIX HOPM;
- nepenaga naeneHuA

W KOMNEHCALMK YTEHEK;
= KOMNEHCAUMW BeITAMEK

!

MocTpoeHWe NPUHUMNKANBHOR CXeMbl BEHTHNALWI
W KOHOVMUWOHWpOBaHWA. Pacyer sosaywHero Ganadca

!

Bribop oBopynoeaHvs, onpeaeneHue cocTaea CeKUMA KOHOWMUMOHEPOB,
THNOB KOHAMLMOHEPOB, XONOAWNEHbLIX MALWH, NApOreHepaTopos W np.

'

Paspabortka npoekTa cucTeMbl BOJAYXOBOH0E

1

PaspaboTka TpeboBaHUi kK aBTOMaTUIALUMKM YNPERNEHWA CUCTEMOR
BEHTUNALWKW W KOHOWLUWOHWPpOBaHWA

Pl/lcyHOK B.2 - MNocnegosaTensHOCTb pa3pa60TKM NPOEKTHbIX pELLleHVIVI no BeHTunauunm n KoHgnUunoHMpoBaHUo

MpunoxeHue C
(cnpaBo4Hoe)

Pacuer pacxoga Bo3gyxa (KpaTHOCTM BO3AYX006MeHa) ans obecnevyeHMA YNCTOTbI U BpemMeHu
BOCCTaHOBJIeHUA

OCHOBHbLIM  UCTOYHUKOM 3arpsAi3HEHM B YMCTOM MOMELLEHMM 4BRSETCs 4ernoBek. Bo mHormx crnydadax smuccus
3arpsisHeHUn ot O60py,D,OBaHWiI M KOHCTPYKLMIA Mara rno CPaBHEHUIO C BblAENeHNsIMU OT YenoBeka, U et MOXXHO npeHe6peqb.

C.1 PacyeTHbIln meTOA onpeaerieHUss KOHUeHTpauum YyacTul

Metog nossonsier onpenennTtb KoHUueHTpauuko 4YacTtul B BO34yxXe B 3aBUCUMOCTU OT pPa3HbIX (*)aKTOpOB. |-|pl/l pac4yere
MCNonb3yrTCcAa crieayrouine BenninHbl:

L~ Pacxof NpuUTo4HOro BO3Ayxa, M3/c;
L- 06bem Bo3ayxa, NPOHUKAIOLLErO B MOMELLEHME U3-3a HErepMeTUYHOCTY (MHpMNbTpauus Bo3ayxa), M3 /c;
V - obbeM nomeLLeHns, M3 ;

X - 0ONS peLMpPKYNSLUOHHOIO BO3AYXa;

C - KOHLIEHTpaLUsa YacTuL, B BO3yXe NOMELLLEHUS, YacTuL/M3 |

(', - KOHLIEHTPaLKs 4acTuL B BO3LyXe B YCTAHOBMBLLEMCS PEXMME, YacTUL/M3
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{f) - KOHLEHTPaLs YacTuL, B BO3AYXe B HAYarbHbIM MOMEHT, 4acTuu/m3;

;- KOHLIEHTpaLs 4acTuL B BO3Ayxe, NOCTyNatoLeM 3a CHET MHUNbTPALIMM, HacTUL/M3 ;
Clap = KOHLIEHTALNS HaCTUL, B HAPYXHOM BO3AYXe, yacTuu/mi;
t - Bpewms, c;

MNap ™ 3hheKTMBHOCTb MUIbTPaLMM HApPYXKHOMO BO34yXa;

M~ 9PMEKTUBHOCTb PUNLTPALIMM PELIMPKYNISILIMOHHOTO BO3AYXa;

S - HTEHCUBHOCTb BblAeneHna 4acTtuy BHYyTpU nomMmeLlleHnsa yacTtumu/c;

£,~ PaKkTop 3dEKTUBHOCTI CUCTEMbI BEHTUMALIMM, B NPAKTUKE PACYeTOB [115 YUCTbIX NOMELLIEHUIA NPUHUMAaETCS ¢, = 0,7 ;

H - abchekTMBHOCTL OMNbTPOB;

kis k; - KOHCTaHTHI.

KpaTHocTb Bo3gyxoobmeHa onpeaenseTcs no cdopmyne:

woln (C.1)
¥
MprumHamy NosiBNEHWs YacTuL, B NOMELLEHWN ABMSIKOTCS:
MpynunHa Mp1BHOCKMMOE YMCO YacTuL,
Hapy>XHbIA BO3OYX (1-x)x (1 —nmpjx Ly % Chap
PeLVPKY NALIMOHHBI BO3AYX xx(1=mp)x Ly xE, xC
WMHUNbTpaUuna Bo3ayxa FYe
BblAerneHne YyacTuy, BHYTPY NOMELLEHUS S
M3 nomelLeHMsa YacTulbl yAansioTCA BbITSHKHbIM BO34YXOM:
Iy = {Ip+ L) xe, % C - (C.2)

PasHnua MeXxay 4ncriom 4acTtul, KOTopble yaanarnTcAa U3 noMeleHnAa U noasnidalTCA B HEM B TedeHue onpenerieHHoro
BpemMeHu, NnpuBoAnNT K UIBMEHEHUIO KOHLIEHTpaLunn 4acTtul, B NOMeLLEeHNN.

KOHLieHTpauus YacTuL, B YNCTOM NOMELLLEHUM B MOMEHT BpeMeHM f onpeaensieTcs no copmyre:

c=lop-SoBlxe v 454 R, (C.3)
LS

rae i :vaﬁﬂx[]—k%—x(l—np)}
iy = (1_x)><(1_nmp;lx£nxcmp + L0 -

YpaBHeHue (C.3) cocTout U3 OByX YacTen:

- NEpPEeMEHHON .
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- N MOCTOSAHHOMN Chomst -

T.€ C= Chy — Copmst -

MepemeHHan 4acTb XapakTepu3yeT MepexodHbi MPOoLEecc, Korma YnUCToe MomelleHne OocTuraeT Tpebyemoro knacca
YUCTOTLI MOCMNE BHECEHUA 3arpsAsHEHW MM nepexoda U3 SKCMNyaTUpyeMoro COCTOSIHMSA B OCHallleHHoe. Yem Gonblie
KPaTHOCTb BO3OyX00OMeHa, TeM MeHblue AMUTENbHOCTL 3TOro0 MEepexodHoro Mpoliecca, HasblBaeMoro BpemMeHeM
BOCCTaHOBIIEHUA T, .

“Yucno Hactvy 8 1 m’ BO3ayXa
1010
mQL
10°
107
10°
10° -
10*
10°
10°
10
1

0 10 20 30 Bpema, MiH
PucyHok C.1 - 3aBMCMMOCTb KOHLEHTPaLUM YacTuL, OT BPEMEHM NOCIIE NyCcKa YNCTOrO NOMELLEHMS

PnoM HOpMaTVBHBIX JOKYMEHTOB 3a[aHO, YTO BEfMYMHA T, He [OMkHa npesbiwatb 15-20 MuH. 3TO 03HadaeT, YTo no
NCTEYEeHUN 3TOTO BPEMEHN YMCTOe nomellieHe ByaeT paBoTaTb B CTaLMOHapHOM pexume, T.e. BenuumHa ... AomkHa 6biTb
NpeHeBpexnMo Maroi.

Mpy NPOEKTUPOBaHUM MOSIE3HO CTPOUTL PadMKN 3aBUCUMOCTM KOHLEHTpauuM 4YacTul oT BpemeHu (pucyHok C.1),
KOTOPbIE HarMsAOHO NOKa3bLIBaT AMHAMUKY NEPEXOAHOro pexuma 1 ctabunmusaumio paboTbl YNCTOrO MOMELLIEHNS.

AnnTensHOCTb NMEpPeXo[HOro npoLecca AaeT BENuUnHy T, .
3Ha4yeHne KOHLIEHTpaLUM YacTuL, B CTALVMOHAPHOM pexXume onpeaensieT Knacc YMCToro NoMeLLeHus.

Mpy npoekTnpoBaHuM pelaeTcs obpaTHas 3agada: Nno 3agaHHON KOHLLEHTpaLMM YacTul, (Knaccy YMCTOThI) onpeaensercs
HeobXxoanMbIN 06bEM MPUTOYHOIO BO34YyXa U KPaTHOCTL BO3ayxoobmeHa (pucyHok C.2).
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HexogHeie gaHHeIe

!

WNameHsemsle napameTpel

/ N\

KpatHocTe SpheKTHBHOCTL
BoagyxoobmeHa hrnbTpaymm

!

PacyeT KOHUEHTPaLMWK YacTiy B Bo3dyXe

1

CooTeeTcTEne KNaccy YWCToTR

Het fa

'

PacHeT CHCTEMBl BEHTHIALMW
H KOHOWUHWOHWPpOBaHKWA

PucyHok C.2 - TNoabop kpaTHOCTU BO34yx00OMeHa B 3aBUCMMOCTM OT KIlacca YnCTOTbl M 9PEKTMBHOCTH (MnbTpaLmm
BO3yxa

B npaktuyeckoin paGoTe yAOGHO MOMb30BaTbCA MPOrpamMMOl pacyeTa 4YUCTOTbl BO3AyXa B YMCTbIX MOMELLEHUSIX,
paspabotaHHon dompmon "Camfil" (Lseuus) [1].

C.2 YnpoLweHHbI MeTOA OLIeHKU KPaTHOCTU BO34yX000MeHa

Cambii MpocTOM Mnoaxon, K oueHke Tpebyemoro pacxoga MnpuUTOYHOrO Bo3gyxa 6e3 ydvera MHUNbTpauuM U Apyrux
anemeHToB chopmynbl (C.3) cocTouT B ncnonb3osaHun dopmynel (C.4):

oo Ex60 (C.4)
ig

rae C - cpeaHsia KOHLEHTpauusa YyacTul B Bo3ayxe B 1 M3 ;
E - cymmapHas amuccursi YacTul, B YUCTOM NomeLleHumn (Hanpumep, 5x10s yacTul ¢ pa3mepamm = 0,5 MKM B MUH);

60 - yMcno MUHYT B Yace;

I~ Pacxof, NpUTOYHOTO BO3AYXa, M3 /4.

OueHKa KpaTHOCTW BO3AYX000MEHa AN YACTLIX MOMELLEHWIA ¢ 3adaHHbIM NpeaeribHbIM YPOBHEM MUKPOOHbIX 3arpsi3HEHMIA
MOXET ObITb onpefeneHa cnegyroLmm obpasom.

OTnpaBHON TOYKOM B pacyeTe SBMSIETCS OLiEHKa 3MUCCUM MMKPOOPraHM3MOB OT ntogdei u obopydoBanus. Ecnu
BblAeneHne MUKPOOPraHN3MoB 000pyAOBaHMEM M NMOCTYMNNEHNE UX M3BHE Masio, TO YUCO MUKPOOPraHM3MoB B 1 M2 Bo3gdyxa

I'IpVI6J'II/I3VITeJ'I bHO pPaBHO:

M=s»z3><ﬁ_’r[><6l§]

b C-5
= (C.5)

rae g, - YMCNEHHOCTb NepcoHasna B MoMeLeHu,;
V - obbeM nomeLLeHns, M3 ;

N - KpaTHOCTb BO3Qyx000OMeHa, Y-1;

60 - yMcno MMHYT B Yace;
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#, - umcno KOE/muH, Bbigensiembix Yenosekom (KOE - konoHveobpasytoLme eanHnLbl);
g, PAKTOP 3PEEKTUBHOCTN CUCTEMbI BEHTUALMUM, ONA YUCTBIX MOMELLEHUA ¢, = (7 .

CoOTBETCTBEHHO KpaTHOCTb BOS,D,yXOOﬁMeHa MOXET ObITb nony4yeHa Kak:

e a2 K280 (C.6)

EV XVXHHDPM '

FA€ ity = MPEAEMBHO AOMYCTUMOE 3HAYEHME KOHLIEHTPALIMM MMKPOOPraH13MOB, KOE/mz .
OTn MeToAbl MOMyT MCMONb30BaTbCs sl OPUEHTMPOBOYHOW OLEHKM KpaTHOCTM Bo3gyxoobmeHa. B npoekt cnegyer
3aKnagblBaTh AaHHbIE C 4OCTATOYHLIM 3arnacoMm.
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